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I. INTRODUCTION

The Feed Manufacturing Plant, located in Building K-1131, is designed
to produce the UF,. feed for the K-25 - K-27 .Diffusion Cascades. 1In
2 two-step, contiBuous process, U0, obtained ‘from the Mallinckrodt:
Chemical Works, is converted to UFe ot a design rate of 8,000 pounds
of UFg per day at a 90% operating efficiency.

This report is the opersting manual for the above plant and presents
in detail: (1) the operating procedures for plant shakedown, plant
start-up, normal operations; and plant shutdown; (2) the function
and control of all equipment; and (3) equipment specifications and
services.
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II. PBOCESS “FRCENOTOGY e

U0, * 18 converted in two steps to UF.. The gaseous UF. product is
recovered from the gas stream by condensation as a solld and, after
transfer -as a liquid to feed cylinders, 1s vaporized to the feed point
of the K-25/K-27 diffusion cascade, Figure 1 is the Material Balance
Flowsheet. . Figures 2 and 3 are the Hyd.rofluorination and Fluorination
Process Flow Diagrams.

The process for manufacturing UF; consists of reacting UO2 with an~
hydrous HF gas in a vibrating tray reactor. The reaction”Is reversible*
but will proceed to completion if (1) the water vapor formed in the
reaction is continuously removed, and (2) the excess HF employed over
thet theoretically required to effect the conversion is sufficiently
large. The U0, powder is fed from a hopper by a screw conveyor to the
tray and is moved along the tray by controlled vibration. Anhydrous

HF gas, preheated to sbout 1000 F, is fed to the reactor counter-
current to the flow of solid.

The reactor temperature is graded from 750° to 102_5°F end the UO,
powder is kept in the reaction zone for sbout four hours. Approximate-
ly 400 percent excess HF is employed. The UFh product is collected in
& hopper located below the HF feed point. '

The exit gas (m'+520) from the tray is cooled to 185°F, partial con=
densation tekes placé and a 65 percent by weight HF solution is collected. _
The uncondensed vepor, which is essentially anhydrous HF, is recirculated
by a centrifugal blower. The condensate from the partial condenser
dreins to a hold tank, from which it is fed to a packed distillation
colunn, The HF solution is rectified in the colummn to a 98% HF product
and a 3T% HF weste. The product is returned to the reaction system, and
the weste, an azeotropic mixture of HF and water, is drained from the
reboiler and discarded. The flow of make-up HF, which is supplied to

the system from HF vaporizers located at the fluorine production plant 3
is controlled by the gas pressure in the mixing chamber.

UF;, is fluorinated to UF, in a vibrating tray reactor idemtical in .
principle to the hydrofluorination reactor. The design of this reactor

is based on a UF to UF, conversion efficiency of 99% at a temperature
of 950 a fluorine excess of 100 to 150% end a fluorine concentration
of 20 to 25 mol percent. '

The UF),, from the product hopper of the hydrofluorination reactor is fed
to the fluorination system by a screw conveyor. Fluorine and diluent
gases (including some recycled UF.) are introduced ten feet from the feed
end of & thirty foot reactor, The inlet gas is split into two streaus,
(1) the primary recycle stream, which is about 90% of the total, flows

¥Menufactured by the MallinckrOWQLOrks FTom urenium ore.
*%MCW Report No. MCW-6, ‘ : 3




down the last twenty feet of the reactor concurrent with the flow of
'solid, and (2) the secondary recycle stream flows up the first tem
feoet or cleanup section of the reactor coumtercurrent to the flow of
gsolid. Fifteen to twenty perceant of the U]'s production is accom=~
plished in the tem foot clesnup section and 80-85% in the tweuty foot
reactor section. o '

The pr%nary recycle stream containing Fa, UFg, R, 02, and HF is cooled
to 140°F and passed to cold traps where approxiétely three-fourths of
its UF, conteat are condensed out as a solid. The rest of this gas is
recycled by a gas compressor. The outlet ges I the cleanup sectiem
flows through a perticle settler, gas cooler (140°F), aad dust filter,
to a cold trap vhere the UF; is removed. This gas thea flows through
an NaF trep to remove HF, akd to the fluorine surge tamk. A bleed is
maintained on this portiom of the recycle gas to control O, and lg
comcemtrations in the system. ALl the bleed gas is semt tirough &
chemical trap to remove any unreacted fluorine before being exhausted
to the atmogphere. '

The cold traps employ the existing CO refrigeratidn system located in
K-27. The exit gas tonoraturss of “bﬁo main S;Z_Ld. traps and clesaup

cold trap lmm are mizmus 20 ¥ end minus 30 F respectively. .
‘The UF, is liguefied in the cold traps amd drained to chlorias cyl:!.n;krl;i' |
vaere %o produst is weighed and then vaporized to the K-25/K-27 Cags

onds.
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III. PLART LAYOUT

i t out

Pigure ! is a plen view of the west half of Building K-1131 (ground .
and mezzanine floors) showing the location of the feed pla.nt equip-
ment . .

The crane bay vhich extends the full length of the bullding betweea -
colunn lines C and D is equipped with a lO-ton overhead crane. The
major pieces of process equipment are located in the crans bay be=
. tween columms 2 and 10, This equipment includes the 40 foot amd

30 foot reactors, the feed amd ash equipment, the cold trays s and
the UI‘6 vaporizers.

The electrical lcad centor, the officss, laboratory, ud. locker
reems are located oa the ground floor betwsen columm lines D and X
aud column lines 1 through 8.

The EF and F auxilim oqnimnt, such as blovers , HF still, nix;lu
chanbers, trg’.ps ; condensers, ges heaters, and coolers, is located

on the mezzanine im & 10 foot wide band batwoen columns 2 and 7 alewg

celumn line D. The vacuum pump, filter, and surge drums aund heat
exchangers are located along the front edge of %ha mezzeanine betwesn

- eolumns 8 end 10. The control room is elso on the mezzanine, be-

twesn column lines Di and E extending between column limes 7 end 12
(enly partially shown).

The :rluorino plant equipment, vhich is also 1! Building K-1131, il
described in the Fluorime Plant Operating Msaugl¥,

*- "Proliuiury 0paratin¢ Procedurs for I=1131 nﬁoriu lhmxro.eturiu
le", June 1%, 1950; C. B. Clifford, et al;”




Heating and Ventilation

The heating and ventilation systems are classified as normal heating,
normal ventilation, and special ventilation systems.

1.

2.

Normal Heating System

The normal heating system consists of wnits supplying heat to the
crane bay and mezzanine, the control room, and the locker room.

Heaet for the crane bay and mezzanine is supplied by four unit
heaters, floor-mounted against the north wall of the building
along colum line C between colums 2 and 3, 7 and 8, 12 and 13,
and 17 and 18. These units are cepsble of supplying 18,250 cfm
of 85°F air each. The push button stations for these units are
mounted locally on colums 3, 8, 13 end 18.

Heat for the control room ig supplied by & unit heater with a
capacity of 5,500 cfm at '(OoF° The heater is located between
colums 11 and 12, about half way between columm lines D% and E.
The push button station is on the outside of the east wall of
the control room, beside the control room door. The heated air
supplied to the control room is exhausted through wall louvres
to the mezzanine. '

Heat for the locker rooms is supplied by a unit heater mounted
on the wall of the cold locker room at columm 5 on columm line
D%. This heater has a capacity of 2860 cfm air at "{OOF.. The
push button is located near the door on the wall on colum
line D between columns U4 and 5.

Normal Ventilation System

The crane bay and mezzanine are ventilated by a 23,000 cfm ex-
haust fan which removes the air from various points along the.
mezzanine through openings in & duct and discharges it to an
eighty foot stack. This fan is located on the mezzanine near
column 1k between column lines D and E. The push button is
mounted locally, adjecent to the motor. '

Ventilation is supplied to the control room by three 4000 cfm
fans mounted in the windows in the south wall on colum line E
near columms 8, 10, and 11l. The push buttons for each fan are
mounted on the column next to the fan. A slightly positive
pressure is maintained in the control room to prevent fouling

. of the control room air supply in the event of a process break.

Ventilation for the locker room consists of metal ducts at
each end of the room connected to short stacks that protrude
through the building roof.

The electrical distribution room has a small exhaust fan mounted
in the west wall of the building near column D} on column line
1. The inlet eair to the room enmters through louvres in the door.

/o




3.

Special Vemtilation

Two separate aystems have been provided in the feed plant f@r
speciel ventilation. One system is for conteminated dust hend-
ling, the other is for corrosive gases.

a.

b.

Dust Szgten

A vacuum conveying system for dust collection ha.a been in-
stalled with outlets providsd at points where powder may be
exposed. The dry box cn the ground floor on column lines 2
end C3 is counscted permanently to this system. All other
outlets are equipped with hose connections, and are capped -
when not in use. The vacuum cleaner is located on the mezza-
nine against the south wall of the building between columms
L and 5. The cleaner is equipped with a mmltiple bag filter
which may be emptied into a2 dust-=tight can by & simple lever
operation, The discharge from the cleaner is connected to
the exhaust duct on the mezzenine, which goes to the normal
ventilation stack. One push button steticn for the cleaner
is mounted locelly, near the motor, and another is mounted
on the ground floor at column Dk,

A more detailed description of the dust remcval sys'bem is
presented in the Solids Flow System.

Energencz VYentiletion

The three UF. vaporizer hoods located in the cold trap area,
are connecteg through a duct to a fume scrubber located on
column line 10 at the west end of the cold traps on the ground
floor. A blower on the mezzanine near column 10 on columm
line D acts as an ejector for this system, discharging upward
through the roof. Since this unit is to be operated in an
emergency vhen a material release cccurs at the vaporizers,
there are three push button staticns. Ome station is located
at each end of the cold trep supporting frame and cne in the
coutrol room on the electricel panel.

al
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C. Electrical lLayout For Feed Plant (Figure 5)

The main power supply to the feed plant comes from Bullding K-1231
through an oil circuit bresker to Transformer "C" (1000 KvA, 13,8

KV/340 V.) located outside at the southwest corner of K-1131. The
svitchgear cubicle 1s located in the main distributioan room on the

southwest side of the building. The switchgear contains nine (9)
clircuit dbreskers;

L.

1. The main breaker (1D) from the secondary side of the
. transformer;

2. Three breakers (2D, 3D, 1lE) for the screw and reactor
furnaces;

3. Three breakers (2B, 3E, 2F) for three load centers located
in the power room;

4., One breaker (1F) for the load center located in the cold
trap area;

5. Spare breaker (3F).

Breaker 1D (Figure 6)
Breaker 1D is the main breaker to the Feed Plant and feeds the
bus in the. switchgear unit. There is one 1500/5 current trans-
former and one 420/120 volt potential transformer on this bus
with terminal blocks for portable meter tests.

Breakers 2D, 3D, 1E (Figure 6)

The circuits from breekers 2D, 3D and 1lE are identical and the
following description is typical for each circuit:

Individual tap-offs from breaker 2D are made to ocne 130 KVA
transformer, type 32 IR6-2C, 60 cycle, 3/2 phese, voltage
180/460/440 to 120/60, which is tied into the comtactor for
one hydrofluorination reactor furmace, and one 90 KVA trans-
former of the same type, which is tied into the contactor for
one fluorination reactor furnace. The 130 KVA transformer also
supplies power to the U02 screw feeder furnace.

In the 136 KVA transformer circuit all the heating elements in
the lower halves of the furnace sections are connected through
individual contactors to one phase of the 2 phase secondary and
all elements in the upper halves of the furnace sections are
connected to the other phase, also through individual contac-
tors. Each secondery phase of the transformer is provided with
a separate 6 point tap switch so that voltege applied to either

. top or bottom heating elements cam be reduced from a maximum

of 120 volts to 60 volts.
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The 16 contactors (Allen-Bradley, Type 702, Magnetic Conmtactor, 90 amp,
2 pole, 120 V. with a 110 V. 60 cycle holding coil) for the eight fur-
nace sections and the contactors for the U0, screw feeder furnace are

. located in the back side of the case holding the transformer.

The contactors in top or bottom of each zone of the furnace are ener-
gized by temperature indicating controllers (located in the control
room).

Power to the coils in the contactors is supplied by a 3 KVA control
transformer, h—60/120 V., 60 cycle, 1 phase, also located in the rear
of the transformer case.

The 12 furnace contactors in the 90 KVA transformer case are identical
in operation to those in the larger tremsformer case. In both trans-
former cases a single push button is used to supply power to the 3 KVA
control transformer and is used for turning the entire furnace on or
off by energizing or de-energizing the contactor coils.

The cables from the transformers in the distribution room are carried
to the mezzanine through sheet metal ducts and them in transite trays
either to the points where they emter conduits rumning to the reactors
or to the control room where the comtrollers are located. The cables
for all three hydrofluorination reactors sre placed in fifteen 3"
conduits vhich run from the transite trays on the mezzanine, down the
vall behind the crame rail, and across the room under the floor to -
each reactor. The conduits come up through the floor to each reactor
and the cables are then carried to each section of the reactor furnace
and the screw feeder furnace through sheet metal boxes mounted on the
‘reactor base framework., :

The cables for the fluorination reactors are carried in nine 3" con-
duits running down the wall and under the floor in the manner de-
scribed ebove. The sheet metal boxes carrying the cables to the
individual furnace sections are placed on the floor alongside each
reactor,

In addition to the conduits for the power cables, one 3" conduit rumns
between eech reactor and the contrel room for lead wires counecting
thermocouples in the furnaces to the temperature controllers and
recorders.

13




3. Breaker 2E (Figures 6

15
and T)

Rreaker 2E feeds the load center 2E which is located im the distribu- ’

tion room.
ing items of equipment:

Manusl controls in the
or 60 KW heat input to
cated an Panel ZE.

Since the temperatures

either locally or from
heaters on these items

_the breakers on 2E are

placed alongside those

Breaker 3E (Figures 6

equipment:

Similarly toc Psnel 2E,

This load center containas branch breakers for the follow-

RaF Trap Heaters

HF Still Heaters and Column Heaters
HF Gas Recycle Blower Motors
Fluorination Reactor Motors

UF), Screw Feeder Motors

HF Superheater and Preheaters

Ash Receivers and Dust Filter Heaters.

For the HF still heaters, a& 50 KVA, 440-208/120 V., 3 phase, trans-
former is provided so that the still can be operated at different
capacities depending on the number of reactor lines in operation.

control room permit the use of 30 KW, 45 KW,
the still. The main disconnect switch is lo-

of all equipment 'ho be heated are controlled
the control room, &ll circuits feeding the
have 480/120 V., 1 phase, control transformers

mounted near the corresponding circuit breakers to supply 110 volt
current to the relay coils energized by the controlling instruments. .

Start and stop menual control buttons for the various motors fed by

located at each motor with emergency buttons’

and indicating lights in the control room.

The cables supplying power to the vibrator and screw motors are run
from the distribution room to the motors in trays and in conduits

carrying the cables to the reactor furnaces.

and T)

Breaker 3E feeds load center 3B which is located in the power room.
This load center contains branch breakers for the following items of

Distribution Room Fan Motor

Vacuum Cleaner Motor '

Unit Heaters

40 V. Receptacles in Feed Plant
Primary and Secondary Gas Blower Motors
NaF Traps

Hydrofluorination Reactor Motors

U0, Screw Feeder Motors

all necessary control transformers to supply

120 V. power to relay coils and contactors for the screw and reactor
motors are located on Panel 3E.
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The contactors for the motor starters on the vibrators and screws are
on the panel, the timing mechanisms, emergency stop buttons, and in-
dicating lights are in the control room, and normal start and stop
buttons for all motors are mounted locally near each unit.

Breaker 1F (Figures 6 and T)

Bresker 1F feeds the load center 1F which is located in the cold trap |
ares near column 8.

The loads on this f_eeder are:

Cold Trap Control Panels
UFg Vaporizer Heaters
- Vent Fan for Vaporizers
Scrubber Motor
Vacuun Pump !
Vaporizer Heater Fans
Pipe Heating, Cold Trap Area only.

Power 1s supplied from a main switch, 460 V., 3 phase, on the load
center, to nine individual cold trap heater control boards located
under the cold trap platform. Each control board contains the relays,
switches, alarms and transformers for regulating heaters on one cold
trap and adjacent piping.

An "on" - "off" push button is supplied for each cold trap heater so
that, if desired, individual heater control may be maintained. Indi-
cating series lights are installed in the wires to each of the heaters
in the cold trap inner and outer heating circuits to show whether the
heaters are operating.

All heaters with "on" and "off" control are fed through normally closed
relay contact set to open on increasing temperature. A multipoint
temperature recorder controller constantly scans all portions of the
cold traps being heated, and if an abnormally high temperature reading
is obtained the relay coil is energized, de-energizing all heaters on
the cold trap and sounding an alarm. The alarm has a silence button
and the heater circuits must be manually reset before they will again
be energized. A

The outlet, insertion, and nozzle heaters are controlled by variacs
and switches.

Indicating lights on the panel boards and in the control room shéé
high temperature, high pressure, or low flow in any cold trap.

Power is supplied to the vaporizer heaters and fans from three main
breekers on load center 1F. The push buttons for “on" and "off" con-
trol of these motors and heaters are mounted locally near each vapor-
izer. The circuits are interlocked with temperature, pressure and
flow controls to prevent excessive UFg pressure build-up in the vapor- .
izers. Indicating lights mounted locally show whether motors and heat-
ers are energlzed.
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The vent fan motor and scrubber motor asre interlocked so that if a
leak occurs around a vaporizer and the vent fan 1is turned on, the
scrubber motor will start to pump water through the UFg removal
system in the stack. Three separate push button stations with in-
dicating lights are supplied for these two motors.

The pipe and pipe casing heaters in the cold trap area are supplied

_through a 25 KVA, 460/208/120 V. transformer located at the load .cen~

ter. Power is fed from the transformer through a series of relays
and mercoid control stations to all piping-to be heated.

The relays are mounted . on the individual cold trap control boards
vhile the mercoid control stations are located around the area ad-
jacent to the section of pipe heaters bveing controlled.

C&CCD Dravi.ng AWE-17202 shows the location of each of the mercoid
control stations in the cold trap area.

Breaker 2F (Figures 6 and T)

This breaker feeds load center 2F through a 150 KVA, 460/208/120 V.,
3 phase, transformer. The transformer and load center are in the
Distribution Rocm. Branch breakers are provided for the following:

Pipe Heating Panels A, B and C
Fluorine Analyzer.

A fluorine analyzer utility panel is located on the mezzanine floor
between columns 5 and 6. Power from the breaker on the load center
is supplied to this panel for use in the analyzer equipment.

The pipe heater panels are located on the mezzanine floor as follows:

"A" - Column 4
"B" - Column T
"c" - Colum 8.

Each heating panel contains a series of switches which supply power -

to the various hesting circuits. Each circuit is further divided ¥p e
into one, two or three control circuits, each of which has a merceid -
control station located near the heaters being controlled. Each con-
trol station has cne, two, three, or four mercoid switches.

The heaters connected to Panel "A" are located mainly between columm
lines 1 and 6 on the mezzanine and ground floor; those connected to
Panel "B" are between column lines 6 and 8 on both floors; and the
heaters from Panel "C" are located between column lines 5 and 12.
Drawings AWE-12580, 12591, 12592, 12593, 12594 and 12595 show the
actual location of all the mercoid control stations for the three
different panel circuits. '

Je
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D. Instrument Panels

1.

heaters.

Control Room Panels

The control room has a total of thirteen panels pertaining to the
feed plant. Starting on the west side of the room; the first -
panel contains three TR's = 1052, 1053 and 1054. These instru~
ments are l6-point Micromaxes and record the temperatures of the

 various bottom sections of the hydrofluorination and fluorinatian-

reectors,

The next five panels have a total of 48 TIC's which control:

a.) the temperature of the top and bottom halves of each heating
zone on the hydrofluorination and fluorination reactors; b.) the
temperature of each of the three U0, screw feeders; ¢.) the tempera-
ture of each of the HF preheaters. ~Individual stop buttons are pro-
vided to shut off the power to the heaters in each zone of each

reactor furnace, the an screw feeder furnaces, and the HF pre-

The seventh panel in line contains the following instruments:

1. Three 0-20 minute Flexopulse Timers; one for each hyd.ro-
fluorination line.

2. Three 0-30 second start delay relays, one for each hydro-
fluorination line. '

3. Three 0-30 second stop delay relays , one for each hydro-
fluorination line.

k, Twelve indicating lights, one for each screw and reactor
motor.

J. An emergency stop button for each of the gix lines of
equipment.,

6. Start and stop buttons and indicating lights for the
veporizer vent fan.

“Te On and off buttons for the HF superheater.
8, Two selector switches for the HF reboiler heaters.

9., On and off buttons for the top heaters on the HF still
column,

10. On and off buttons for the bottcn.heaters on the HF still
column,

Penels eight through twelve comprise the Graphic Panel Board for
the feed plant. Figure 8 in the appendix shows.this board to-
gether with the reference numbers and locations of the instruments.
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The graphic panel board gives an overall picture of the feed plant
opere_,tion at all times.

The solids weight recorders and high and low level alarms show the
Ilow of solids, UO to UFh’ (hydrofluorination) and UF, to 0?6 '

~ (fluorination) through the reactors to the ash receivers. Tempera=

ture indicating and recording comtrollers on the panel show the
heating conditions of the reactors.

The flow and control of HF and F, to and from the reactors is shown
by pressure recording controllers, pressure indicators, and flow
recorders and controllers, together with alarm lights and pump motor
indicating lights. As indicated in Figure 8, these instruments are
mounted with appropriate flow limes to indicate graphically their
function in the plant.

In & similar way, the HF recirculation system, the cold trap system
for UF, removal, and the F2 recirculation system are all shown in
their relative positions on the panel with appropriate recorders,
indicators, comtrollers and alarm lights so that the operation of
any individual unit in the system may be observed at any time.

The thirteenth pénel for the feed plant has TI-U487 which indicates
the following temperatures:

1. Gas temperatures on imlet and outlet of hydrdfluorination
reactors (H-6A; B and C).

2, Outlet temperature from gas coolers (P-7A, B end C).
3. Temperature of HF going to mixing drum (H-l).
4, Gas on outlet of fluorimation reactors (F=2A, B and C).

5. Gas outlet from NaF traps on HF and F, systems (E-13A; B
and F-10A and B).

6. Gas outlet from F, mixing chamber (F-1).

7. Gas outlet from HF superheater (H-3).
Also, on this panel are a.) the flow recorder (FR-149) which records
the amount of fluorine coming from the fluorine plant into the mixing
chamber (F-1), b.) an indicating light to show that the alarm circuit
is supplied with power, and c.) a push button to silence the audible
alarm after it has sounded. '

Cold Trap Ares

There are & total of eleven panels located under the cold trap supports
pear the south wall of the feed plant room, Kire of the panels are
electrical control panels, one for each cold trep, and they contain
the necessary PBS's (pressure blind switches), on-off buttoms; relays,
transformers and circuit breakers for operating the cold trap end
piping heaters in thet area.  In addition to these electrical controls,
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each panel has for its cold trap, the high pressure, high temperature,
and low flow alarms and the pressure indicators showing trap rressure
during the heating cycle and gas flow from the trap during the freeze-
out cycle.

Those FBS's controlling the heaters on the cold tresps and those
actuating the AI's (indicating alerms) through the flow elements on
the gas outlets are located on the rear of these panels.

The tenth penel in the area contains three tempersture recorder cone
trollers -~ TRC-339, 355 and 371. Each of the first two TRC's con-
trols three of the primary cold traps and the third controls the
secondary cold traps.

The eleventh panel in this area is for the UF6 veporizers and has the
following instruments:

l. PRC-91l, 912 and 913 which control and record the flow of
UF6 to the cascade.,

2. AI-999, 1000 and 1001 which indicate excessive pressure in
- the feed line from the veporizers.

3. AI-1058, 1059 and 1060 which indicate excessive pressure
in the vaporizer. '

PBS's for controlling the heaters and fens on the vaporizer units are
loceted on the rear of this panel.

Solids System Area

Five instrument panels are located in the reactor area. The main
function of the panels is to provide imstrumentation for the bellows
buffering system, and is discussed in section IV of this report.

However, in addition to the buffer system instrumentation, the three
panels near the UF, feed hoppers also comtain a.) PI's 766, 786 end
806, which indicete the pressure in the HF reactors, b.) PI‘'s 836,
853 and 870 which indicate the pressure in the fluorine inlet lines
to the fluorination reactors, amd c¢.) the FBS's which actuate the
high and low tray pressure alarms located in the comtrol room.

The buffer system penel near the ash receiver pit has PI's 830, 847
and 864 which indicate the pressurs in secondary recycle lines at the
exit of the fluorination reactors.

Refrigeration Instrument Syétem

One panel board is lccated on the mezzanine floor between the two 002
surge drums. It has the following instruments:

l. Two level indicators for the surge drums.
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2., Six slarm lights to indicate low, intermediate high, and
high level in either surge drum. o

3, Two pressure indicators to show the pressure in both
surge drums. _

On the rear of the panel are mounted the two tramsmitters which actuate
the level indicators and the six PBS's which actuate the level alarms.

Seal Feed System for F., and HF Blowers

Two panels are located on the mezzenine near their respective sets

of blowers. The pansl for the HF blowers has & PI to indicate the
flow of nitrogen or dry air to the seal;, a PI to show the seal feed
pressure, an alarm for high flow, and two tramsfer cocks for switch-
ing the seal feed instrumentation to the particular pump in operation.
The flow element, pressure transmitter, and mercoid switch to actuate
the alarm are mounted on the rear of the panel. The panel for the

F2 blowers contains two individual sets of instruments; one for the
primary and the cther for the secondary blowers.

Each of the four Roots=Conmersville blowers has four seels; and two
sets of eight tramsfer cocks are required to switch the instruments
to the particular blowers in operation.




IV. FLOW AND CONIROL

A. Solids Flow System (Figure 9) _

1.

2.

Powder Flow

UQy powder, as received, is unloaded from the thirty gallon ship-
ping drums into the UOp feed hoppers (H-1TA, B, C) through two
Gemco powder valves (Figure 10). Powder is fed from the hopper
onto the hydrofluorination reactors (H-6A, B, C) by U0y screw con-
veyors (H-31A, B, C). The powder is moved by mechanical vibration
along the reactor to the powder outlet where it is discharged into
UF), hoppers (F-14A, B, C). :

From the UF) hoppers, the UF), screw conveyors (F-15A, B, C) feed
the powder onto fluorination reactors (F-2A, B, C). The powder

igs moved along these reactors by vibration, and the powder is con-
sumed by Fo gas which leaves a residue or ash that is discharged
through Gemco dust-tite valves into the ash receivers (F-13A, B, C).

Equipment Function And Control

a. UO, Powder Transfer

UQy powder is received in Asta.ndard thirty gaellon, non-returnable,
steel drums. Transfer from the drums to the UO, feed hoppers

is done in such a way that air contamination is held to a mini-
mam.

The drum,as received from storage, is placed on a dolly and
rolled into a dry box located on the plant floor near the feed
platform. In the dry box the 1lid of the drum is replaced with
an inverted funnel which is closed with a type "B" Gemco valve.
The drum is inverted on the dolly and rolled out of the dry
box. It is then picked up by the overhead crane, raised above
the level of the feed platform and lowered onto & special adap-
ter located on top of the UO, feed hopper. This adapter con-
sists of a type "T" Gemco dust valve surmounted by a Plexiglass
enclosure. The small end of the funnel on the drum seals against
& rubber ring gasket located on the bottom of the enclosure and
the flanged portion of the valve seats against the top of the
enclosure. The drum is clamped in position, and the powder is
dumped by opening both Gemco valves. A vacuum cleaner is con-
nected to the emclosure to sweep out any UOp dust that filters
back past the rubber gesket. After the drum 1s emptied, the
Gemco valves are closed and the drum is returned to the dry box.
The funnel is removed, the cover replaced and the drum trans-
ferred to a contaminated storage area.

b. UO, Feed Hoppers (H-1TA, B, C) (Figure 9)

BEach feed hopper (H-1TA, B or C) is sized to hold approximate-
ly one day's supply of U0, powder. The hoppers are constructed
of Monel and are made integral with the UOp screw conveyors
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(H-314, B, C). Each hopper is provided with a slide gate to cut
off flow of powder in case it is necessary to remove a screw flight
for maintenance.

The feed hoppers are mounted on dial scales (WI-T77, 797, 617) and
the indicated weights are transmitted (through WIM-T78, 798, 818)
to weight recorders (WR-T79, 799, 819) in the control room for &
continuous record of the U0, feed rates. The dial scales are
equipped with relays (PBS-9§9, 9TL, 973) which actuate high level
alarm lights (AI-970, 972, 974) to indicate when the hoppers are
full. The alarm lights are located on the loading platform near
each hopper.

c. UOp Screw Feeders (H-31A, B, C) (Figure 9)

Powder is fed from the UO, feed hoppers by screw conveyors (H-31A,

| B, C) to the hydrofluorinftion reactors (H-6A, B, C). The convey-

| ors can be started or stopped by control buttons located at the
equipment and stopped by control buttons located in the control
room. An indicator light in the control room shows when the screw
motor is operating. The amount of powder fed by the screw convey-
‘ors is regulated locally by changing the setting of the variable
speed drive (12 rpm to 50 rpm). To prevent loss of the powder seal
between the feed hoppers and reactors, the scales are equipped with
relays (PBS-780,800, 820) to shut off each screw motor when the
level in the respective hopper reached 300 pounds.

The U0, powder is preheated in the screw feeders to TOOOF. The
temperature of the powder is controlled by TIC-436, 437, or 438
| located in the control room (Pesnel 6) through TE-406, 407, or 408
| located on the outer shells of the screws. The stated temperature
for the U0, preheater must not be exceeded; if the initial reactor
temperaturée is exceeded in the screw, the conversion to UFh will
be retarded and caking may occur.

d. Hydrofluorination Reactors (H-6A, B, C) (Figure 11)

. The hydrofluorination reactor assemblies consist of Inconel troughs
driven by conventional Link-Belt oscillating conveyor units. These
positive action, roller bearing, eccentric type, oscillating con-
veyors are driven by Link-Belt electrofluid drives through variable

| speed reducers to the eccentric shaft and comnecting rod assembly.
The reactor troughs have an oscillating stroke of one-eighth inch
and can be operated between 600 rpm and 1200 rpm on the eccemtric.
The reactors and accompanying framework are supported on several
pairs of legs set on opposite sides of the troughs. Torsion bars
are fixed at each leg and half-way between a pair of legs and thus
serve as reactor springs in absorbing the energy of the trough move-

~ ment at each end of a stroke. Electrical and speed controls are

located near each drive motor while suxiliary stop buttons and in-
dicating lights are located in the control room.
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Sclidq‘ Feed Control

To obtain the required conversion of U02 to Ul?h_, it is necessary to
kesp the powder in contact with HF gas & minimmm of four hours. This
is accomplished by vibrating the reactors on an intermittent cycle.
It is necessary to feed U0, to the reactors on a corresponding cycle
to prevent build-up and sugsequent ceking of powder near the inlet

end.

The combination of intermittenmt cycles is accomplished by the use of
three timers in the electrical system of each reactor line - (a) one
time switch (ramge of switch is O to 30 minutes on both cycles) is
set for an "on" cycle of approximately one minute end am "off™ cycle
of approximately 14 minutes; (b) two time delay relays (ranges of
relays are O to 30 seconds) are set for a delay of epproximately 5
seconds. The sequence of operations for the timers is as follows:

1. The time switch turns on, starting the screw feeder motor
and the first delay relay.

2, After the number of seconds set on the delay relay has
expired, the relay starts the reactor motor,

3. The screw and reactor continue to run until the "on"
time set on the time switch has expired.

4, The screw then'stop,s and the second time delay relay is
energized,

5. The reactor continues to run until the second delay relay
reaches the end of its cycle at which time the reactor
motor is stopped.

6. The cycle 1s repeated at the end of the "off" time set '
on th_e time switch,

If necessary, the reactor and screw feeder can be operated comtimm-
ocusly by closing the timer bypass switches, and either unit can be
operated independently of the other by opening or closing the
appropriate lock-out switches.

The exact settings required on the various timers for normal o;ieration
of the system must be predetermined during shakedown operations and
will depend on the characteristics of each particular reactor unit.

The switch which stops the screw feeder when the level in the feed
hopper reaches the set "low" point does not affect the operstion of
the reactor vibrator.
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Reactor Temperature Control

The optimum conditioms for the congersion of U0, to UF), require the
gradation of temperatures from 750  to 1025°F if the hydrofluorination
reactors. The powder inlet end is at the lowest temperature and the
powder outlet end at the highest. The furnaces are divided into
four temperature control zones with separate control for top and
bottom elements in each zome. Zone 1 consists of one five foot fur-
nece section. Zones 2 and 3 consist of two five foot sections each,
and Zone 4 consists of three five foot sections. Each furnace zone
is controlled by two TIC's (eight controllers to each reactor) con-
nected to thermocouples (TE-382 through 405) which are located in
the top end bottom sections. In addition, each reactor is supplied
with eight thermocouples (TE-1010 through 1033) which measure the
bottom temperature at other points along the reactor. The tempera=-
ture recorders (TR-1052, 1053, 1054) connected to the latter thermo-
couples and the temperature controllers (TIC-412 through 435) are
located in the control room. A complete listing of thermocouples,
controllers, and recorders is given on Figure 12 in the appendix,
The drewing shows the approximete location of each thermocouple

in each furnace section.

UF,,_Feed Hoppers (F-144, B and C) (Figure 9)

The UF, feed hoppers (F-1hA, B and C) are of Monel comstruction and
are designed to hold approximately 300 lbs. of UF}. They serve. to
supply UF, to the fluorination reactors and to provide a gas seal
between the HF and F2 gas zones.

The hoppers are mounted on dial scales (WI=782, 802, 822) end high
level slarm horns (AI-783, 803, 823) are provided to indicate when
the hopper is too full (this could be caused by excessive flow of
UFh into the hopper or low flow of UF;, to fluorination reactor).
Lov level alarm horns (AI-784, 804, 824) indicate when the level of
the hopper reaches a dangercus minimum point. At this time, & horm
blows, and a time delay switch is emergized; after a predetermined
time the delay switch cuts off the motor to the UF, screw feeder
(F-15A, B, C). Should the screw be allowed to stop for a con-
siderable length of time when it is full of powder exposed to
fluorine, there is danger of caking occurring in the screw. The
time delay switch will, in most cases; give operating personnel
time to correct the faulty condition.

UF, _Screw Feeders (F-154, B, C) (Figure 9)

Powder is fed from the UF, feed hoppers by screw comnveyors (F-154, B,
C) to the fluorination reactors (F-6A;, B, C). These conveyors can be
started or stopped by control buttons located at the equipment and
stopped by control buttons located in the control room., An indicator
1ight in the control room shows when the screw motor is operating.
The amount of powder fed by the conveyors is regulated locally by
chenging the setting on the variable spsed drive (2 rpm to 6 rpm).

As explsined in the previous section, the screws are automatically

"ghut off when the powder level in the hoppers reaches a set low point.

-t
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1.

The screw drive units ere equipped with Falk controlled torque

couplings to prevent dam.ge to equipment if a screw jams during
operation,

Fluorinstion Reactors (F-64, B, C) (Figure 11)

The design of the three fluorination reactor assemblies is similar

- to that of the hydrofluorination reactors. The reactor troughs

are counstructed of Monel instsad of Inconel and are ten feet
shorter. The supporting frameworks and driving mechenism are
identical in design.

UF, _Flow Control

During normal operatiom, the fluorination reactors are vibrated
continuously and the feed to them is also continuous. - Since a
pile-up of UF, in the reector trays causes caking, interlocking
controls prevent feed screw operation when the vibrator .is stopped.
However, to allow independent operation of the screw and the reactor
for equipment shskedown or testing purposes, normelly locked-out
bypasses around interlocking controls are provided. The ele¢trical
controls for the reactors are mounted locally with suxiliary "stop"
buttons and motor indicator lights located in the control room.

Temperature Control

The optimum conditions for fluorine cleanup and fluorinat%on of

UF), require the gradation of temperatures from 800 to 950 F along

the reactor. The furnaces are identical in construction and are
controlled in the same mennsr as those used on the other reactors.
There ere three zones of control on each reactor with Zone 1 con-
sisting of two five-foot furnace sections, Zome 2 comsisting of

cne five-foot section, and Zone 3 comnsisting of three five-foot
sections, TIC's 460 through 477, located in the control room,
regulate the temperatures of the individual top end bottom sections
in each zone from TE's 442 through 459, and TR's 1052, 1053, 105k,
elso located in the control room, record temperetures at other points
elong the bottom of the reactor from TE's 1034 through 1051. Figure 12
in the appendix gives a complete listing of these elements and instru-
ments with the epproximate, location of the thermocouples in the fur-
nace sectlions,

Bellows Comnectors (Figure 13)

Double bellows assemblies of different dimensioms, depending on point of

service, are provided to comnect the vibrating reactors to stetionary
parts. The flexible conmectors used in the plant are supplied by
Zallea Bros. snd are located at the following points:

1. On the shell of each I:FO2 and UF, screw feeder.

2. At the powder inlet and ocutlet ends of each reactor.
3. At the powder inlet end of each UF, hopper.

k., At the inlet of each ash receiver.

5. At the gas line ccumections to each reactor.
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Each bellows sssembly comsists of (1.) an outer stainless steel
bellows, (2.) an inner Monel or Inconel bellows (depending upon
gervice), (3.) steel end flanges, (4.) a Monel liner where the
assembly is in contact with moving powder, and (5.) an opening
through one end of the flange to provide a nitrogen buffer to the
annular space between bellows at a pressure slightly sbove opera-
ting pressure. Figure 13 shows the types of bellows used and the
points at which each type is locsated.

The double bellows with buffering is provided to minimize the
hazerd which may be caused by & ruptured bellows during operation.

Nitrogen from the main header goes through reducing valves
(PCV-1093, 1094, 1095, 1096 and 1097) and flow elements (FE-1098
through 1102) to individual cocks for each bellows assembly ,
(Figure 12). A rupture in any bellows in the system is indicated
by a drop in pressure on PI-1103, 110%, 1105, 1106 or 1107. The
exact location of a leak can be determined by cutting off the nitro-
gen to each bellows assembly connected to the particular PI showing

the drop in pressure, until the rupture casusing the gas flow is
found.

Panel boards conteining the reducing valves, flow elements, pressure
geges, and two-way cocks for the bellows buffering system are lo-
cated at the following points:

1. One near the UO2 hopper scale dial of the middle reactor
line;

‘2. One near the discharge end of each hydrofluorinstion e e
reactor;

3. One near the ash receiverz gcale of the middle reactor line.

Screw Feeder and Reactor Furmaces

The furnaces for the U0, screw feeders and for all the reactors were
fabricated by Hevi-DutyzElectric Company. The reactor furnaces are
made in split five-foot sections which are interchengeable through-
out except for the top section at the gas inlet port on the fluori-
nation resctors. Each helf of any section contains nichrome ele-
ments with a capacity of 7.5 KW opersting at 120 volts meximm. In
order to provide reduced input to the elements, all elements in the.
lower half of each section are connected to one phase and all ele-
ments in the upper half are connected to the other phase of the

2 phase secondary of a Scott-connected power transformer. Each
upper and lower furnsce section has its own contactor which is wired
directly to the secondary of the transformer. Each secondary phase
of the transformer is provided with a six-tap switch so that the
voltage applied to the heating elements may be reduced from 120
volts to 60 volts, by steps, which results in an input of 25% of
full load on the lowest tap. '

A single push button is provided for each furnace so that the entire
furnace can be connected or discomnected from the power supply with-
out operating individual switches for each zone.
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The transformers and contactors are located in the feed plant load
center room in the southwest corner of K-=1131.

The three screw feeder furnaces are of standard tube furnace con~
struction having a capacity of 10 EW each at 120 volts., Each fur-
nace has five thermocouple openings and each is supplied with a con-
tactor and a temperature controller.

The temperature controllers on all furnaces are provided with a
thermocouple break protection device which automatically shuts off
the power to that circuit should the thermocouple circuit open.

Special Hood and Dust Filtering Equipment

Even though powder handling has been reduced to & minimum, it would
still be possible to conteminate the feed plant with dust during the
U0, hopper loading step and the ash removal step. In addition to
these two steps of operation, contamination might occur when bellows
assemblies are changed or when the reactors, hoppers, or screws a.re
opened for inspection and repairs.

A specisl vecuum cleaning system has been installed in the feed glan’hp
to remove dust which would ctherwise cause contemination.

The system includes a Lemson Corp. air blower which is rated at 425
cfm at 2.5 psi suction pressure and a Lemson Corp. dust separator
containing a very fine mesh cloth filter bag having approximately
200 square feet of filter area. The inlet to the blower and filter
unit is tied into a total of 1k outlets located around the feed pleant
as follows:

8. One outlet near each ash receiver (three).

b. One outlet near each UF, hopper (three).

¢. Ome outlet near each U0, screw (three)., '

d. One outlet at the Gemco“valve on each UO, hopper (three).

e. One outlet comnected directly to the comgination dry box
and clean-out booth. :

f. One outlet inside the dry box.

The outlets listed under a, b, ¢ and £ have hinged covers which re-
main closed except when a hose is inserted in the line for cleaning
up spilled powder or removing dust from equipment opened for repairs.

The outlets at the Gemco valves on the 002 hoppers are permanent con-
nections, but contain slide gates which aFe normelly closed. The
getes can be opened to pick up dust filtering out through the rubber
gasket between a loading drum and the Gemco valve during the UD
filling operation. Provisions have been made to allow a small sStreem
of air to flow continuocusly in and around the gasket and then into
the vacuum system to pick up this dust.

The outlets near the ash receivers are to be used to collect dust froam
the equipment (bellows and reactor flanges) in that area and also to
connect to the dry boxes in the ash pit itself whenever an ash receiver

is being changed.
9_’)
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The combination dry box and clean-out booth is located at ground level
on the west end of the feed plant. This box is of dust-tight. con-
struction and contains two sets of gloved ports on each of two sides
for use in handling contamipated equipment inside the box.

In addition to serving as a booth for cleaning dust from small pieces:
of contaminated equipment in the feed plant prior to their removal
from the area, the dry box also serves as a dust-tight hood where. the
1lids on shipping drums are exchanged for the special covers prior to

- loading the U02 hoppers and regular lids are again installed on the

empty drums.

Sufficient lengths of flexible rubber hose are provided to reach all
points of dust contamination from the nearest vacuum cleaner ocutlet.

Ash Handling System

Steel drums similar in design to the feed drums are used to collect
the ash from the fluorination reactors. Modifications have been made
to the drums to mske them fit handling and shielding equipment.

Each ash drum is fitted with a special cover and then placed in a one
inch thick steel can which serves as a shield against radiation*, and
in addition provides the compressive force necessary to seal the drum
to the adapter cover gasket. The entire assembly is lowered into the
ash collection pit and placed on a dolly which rolls along on a track
built into the pit. The dolly is equipped with two lifting tracks
vhich are used to lift the assembly against a flange which connects
to the reactor. When the dolly has been properly positioned, the 1lift-
ing tracks engage two T-section lifting lugs. These lugs are keyed
to two special Jjack screws which are raised and lowered by a chain
and sprocket assembly operated at the floor level through a handwheel
and drive shaft connected to one sprocket.

After the can has been raised and sealed against the gasketed reactoi"
flange and before the Gemco valves are opened to admit ash, the entire
connection is checked to insure tightness.

At the same time the can is sealed against the reactor, it is also
pressed against a plate, bolted to the lower reactor bellows a.nd
rigidly suspended from a floor mounted scale.

The ash receiver assembly is then free to move on the scale levers in-
dependent of tray vibration, and the weight of ash entering the re-
ceiver can be checked as often as necessary.

When the can is full, the valves are closed, and the assembly is dis-
connected and moved from the pit to a storage area where the shield
is removed and returned to the plant for use on another receiver.

*¥Letter, KS-120, "Shielding Requirements For Ash Container For Feed
v._Pla.nt", Dr. H. F. Henry to Mr. R. B. Korsmeyer, April 11, 1950.
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During the time the receivers are being changed, the ash is allowed to
collect in the valves and bellows directly below the fluorination trays.

The weight in an ash receiver is indicated on WI-956, 958 or 960. Alarm
V-AI-957, 959 or 961 will be actuated when the weight of ash reaches a
predetermined value.

The ash pit is about six feet deep, three feet wide and exfends the full
width of the reactor lines. The pit was located below the floor level
in order to keep the reactor line elevation as low as possible.

The section of the pit directly below each reactor line is fitted with a
dry box vented to the central filter system to prevent escape of the re-
action gases and radiocactive ash in case a leak occurs around the ash
receiver. '

Strip heaters are located in each dry box to maintain the temperature

there at approximetely 200°F to prevent condensation of UFg in the ash
receivers.
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B, HPF Circulation Systenm

1.

Flow (Figure 2)

Anhydrous HF flows from the gas mixing chambevr H-4 (Figure 14)
to the superheater H-3 (Figure 15) to the preheaters H-5A, B, C

(Figure 16) end then into the hydrofluorination reactors E-6A, B,
C.

The exit gases from the reactors (HF < Heo) flow through header
HFG-12 to the inlet HFG-13A or B of the Partiasl condensers H-TA
or B (Figure 17) where part of the HF and essentially all the
weter vapor condense as a 65% by weight HF solution.

The liquid-ges mixture flows through HFL-15 to the hold tenk H-$
(Figure 18) where the two phases separate. The gas leaves the
hold tenk through line HFG-32 to the recirculetion blowers H-12A
or B (Pigure 19). The gas is pumped by the blowers through line
HFG-2k into the mixing chember H-k.

Provision is made for bleeding N2 out of the system by taking a
small flow from line HFG-24 throfigh line EFG-28 into the NaF
traps H~13A and B (Figure 20), where the EF is adsorbed and the
112 vented to the stack. The traps are regenerated by heating
end the HFF is driven back into the system through line HFG-30.
Make-up HF comes from the F, plant HF vaporizers through line
HFG-5. The amount of HF added is controlled by the pressure in
the mixing tank.

The 65% HF solution drains from the hold tank through HFL-16 to
the HF still H-10 (Figure 21)., The still separates the 65% solu-
tion into a 38% HF-H.O0 solution and essentislly snhydrous HF ges.
The product gas flows from the top of the HF still to a reflux
condenser H-11 (Figure 22), A portion of the gas condenses and
returns to the column through line HFL-18. The remeining ges
flows through HFG~1G which joins the recycle streem, HFG-32, on
the suction side of the HF pumps H-12A and B, The 38% EF-%?.
mixture overflows from the bottam of the HF still through -25
to the azeotrope cooler H-1lli (Figure 23). Here the liquid is
cooled to approximately room tempersture end then discarded as
waste to the neutralizing pit through line HFL-27,

a., HF g'{steh Pressure and Flow Control

The pressure in the HF recirculating system is controlled auto-
matically by regulation of the HF supply to the mixing chamber.
PRX-T752 which regulates control valve CV-754 is set to hold
the desired system pressure. In the event CV-T754% fails in such
e manner that the HF supply is either cut off entirely or in-
creases sbove the demsnd, two other comtrol valves (CV-753 and
CV-755) act to remedy.the-condition. Control valve CV-T753:
will open and admit nitrogen to the system if the pressure in
the mixing chember falls below O psig. In a similar mammer,
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control valve CV-755 will opeii"and release gas to the stack if the
pressure. in the mixing chamber rises above 1 psig. PBS-986 actuates
alarm V-AI-987 when CV-755 opens to relieve high pressure and PBS-
984 actuates alarm V-AI-985 when CV-T53 opens to relieve low pres-
sare. :

In addfition, the reactor troughs are individually protected from
high or low pressure by air operated relief valves CV-T72 amnd 792,
and 812 which open at 3 psi above and below atmospheric pressure.
Pressure switches PBS-T68, 788, and 808 actuate electrically oper-
ated transfer cocks XX771, 791 and 811 which in turn operate the
control velves when the tray pressure is sbove 3 psig and PEX-996,
997 and 998 open the valves for the low pressure condition. Thus,
excess pressure is relieved to the main header HFG-8 feeding the
trays, while relief is provided to the trays if the trdy pressure 1is
low. Each time the relief valves open, sudible and visible alarms
are actuated. Alarms A-AI-T69, 789, and 809 sre high pressure
alarms; A-AI-770, 790, and 810 are low pressure alarms. Tray pres-
gures may be read on either PI-767, 787 and ‘807 in the control room
or on PI-766, 786, and 806 at the equipment.

The amount of gas flowing to each reactor trey is controlled by
valves CV-T76, 796, and 816. The positions of these valves are
set and adjusted menually by air loading through instruments PIX-
T75, 795 and 815.

2. Equipment Function and Control

8.

Superheater (H-3) (Figure 15)

The superheater is designed to supply heat to the gas from the mix-
ing chamber to (1) dissociate any HF polymers present and (2) to
vaporize any mist carried over from the evaporators.

The superheater is heated electrically and the shell temperature is
controlled by an on-off Partlow switch TBS-757. The gas outlet temper-
ature is read on TI-U87-P-point #TE-756. Although the gas tempera-
ture st this point need only be 180°F to assure complete dissociation,
it is probably desirable to run the superheater at its maximm work-
ing shell temperature (650°F) in order to lessen the load on the pre-
heaters H-5A, B, and C.

Preheaters (H-5A, B, and C) (Figure 16)

The preheaters are designed to raise the temperature of the HF stream
entering the reactors to the reaction temperature (1000°F). The pre-
heaters are heated electrically and the shell temperatures are com-’

trolled by TIC-439 P-6, 440 P-6, and 4bl P-6. The temperatures of
the gas entering the reactors are read on TI-487 P-13-

The maximm allowsble shell temperature is 1200°F.
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Partial Condensers (H-7A,.B) (Figure 17)

The partial condensers are designed to condense the water from the HF
reactor exit gases. The exit gas temgera‘bure from the partial con-
densers is maintained constant at 185°F by reguletion of the cooling
water flow to the condensers. The desired temperature is set on TIX-
748 P-8 which regulates the water flow through CV-T49 in accord with
process demand.

~ The exit gas temperature should not be allowed to rise over 185°F since,

at higher temperatures, the concentration of water in the gas phase in
equilibrium with the condensed liquid becomes high (thus increasing the
water concentration in the recycle stream to the reactors). This ex-
cess water may cause & decrease in conversiom of UO, to UF),, since the
reaction is reversible. Lower exit gas temperatures will cause an in-
crease in the amount of HF condensing with the water. However, thie
condition is not serious in that its only effect is to place a small
additional load on the distillation columm H-10.

Hold Tank (Still Feed Tank) (H-9) (Figure 18)

The 65% HF-water solution condensed in the partial condensers is stored
in the still feed tank H-9. The liquid level in the tank is measured

by LEM-962 and indicated by LIX-963 P-8. The amount of feed to the still
is regulated manually by changing the air pressure to control valve CV-
968 as indicated by LIX-963 P-8. The still feed tank can be drained
through line HFL-16 or HFL-26. Either line may be used through proper
valving to empty the tank to the still or the neutralization pit. CV-
968 is located in line HFL-16 below the junction of HFL-16 and HFL-26.
Line HFL-16 extends upward six inches above the hold tank bottom and.
line HFL-26 is flush with the tank bottom.

HF Sti111l (H-10) and Partial Reflux Condenser (H-11) (Figures 21 and 22)

The HF still is designed to rectify the 65% HF-Ho0 solution into essen-
tially anhydrous HF gas which is returned to the recycle system for re-
use and an azeotropic solution of HF and water (38% HF by weight). The
HF still is heated electrically. There are two sets of column heaters
controlled by TBS-T31 and TBS-732. The reboiler heaters are arranged

in three sets. The main set of heaters is normally in use and, if the
flow of liquid to the still demands it, the other two sets of heaters
can be manually switched into the circuit either individually or to-
gether by a selector switch (XX739 P-7). The heat input to the reboil-
er is controlled by TBM-736, TBC-T737 and TRX-738 P-8. In addition TBS-

735 acts to protect the reboiler against overheating.

The flow of cooling water to the partial reflux condenser H-11l is com-
trolled by CV-T45 in the water inlet line. The position of the valve
is regulated by the HF gas temperature in line HFG-19 (at the outlet
of the partial condenser) by means of TEM-Th2, TBC-T43 and TIX-Th4
P-8. The desired temperature is set on TIX-Tik P-8.
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The pressures in the still system are indicated on PI-T3%4 through DEM-
733 located near the reboiler and PI-T4l through DEM-THO located in
line HFG-19 at the partial condenser outlet. :

Blowers (H-12A and B) (Figure 19)

The HF blowers are designed to circulate gas from the partial conden-
sers back to the reactor. The rated capacity of each blower is 200
CFM against a head of nineteen inches of water.

The shaft seals on the blowers are similar in design to the seals
developed for the Elliott Blowers. The seal feed instrumentation 1s
located on its own panel board close to the pumps. The nitrogen flow
to the seal is read on a pressure geuge (PI-1146L) and the seal feed
presgure on PI-1147L. An alarm V-AI-1150L signals a high nitrogen
flow to the seal. The same instruments are used by both blower seals;
switching from one to the other is done by opening and closing the ap-
propriate block valves.

NaF Traps (H-13A and B) (Figure 20)

A bleed is maintained from the HF recycle system to remove inert gases
as they accumulate. The bleed flow is regulated by a continuous HF
analyzer recorder-controller XX1222 which actuates control valve CV- .
764, The flow is measured and indicated by FE-T60, DBM-T61l and PR-T62.
Two NaF traps, arranged in parallel, are located in the bleed line and
serve to remove the HF from the bleed streem by chemi-sorption. The
adsorbed HF is later evolved and returned to the recycle stream by
raising the temperature of the NaF traps. The traps are designed to
run alternately, one trap adsorbing, the other regenerating. The tem-
perature of the trap shell during either the adsorption or regeneration
cycle is controlled by a Partlow temperature switch located on each
unit (TBS-T758, 359) . The set point on the Partlow switch for the ad-
sorption is 200°F and for the regeneration 900°F. TE-726 and 727 mea-
sure the outlet gas temperature during the regeneration cycle. The
temperatures are indicated on TI-487. Should the trap pressure exceed
1.5 psig, DBM-1075 or 1077 opens CV-1076 or 1078 to relieve the pres-
sure to the stack.

The NaF tray system can be by-passed through HFG-28A which joins the
system vent line. , R
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C. Primary Recycle System (Figure 3)

1.

2.

Flow

The gas mixture of the following approximate composition,

25% F.,, 3T% N, 33% 0p5 3% UF;, end 2% HF, leaves the mixing
drum F-1 throtgh line FG-2 whére the stream is split into the
three headers FG-4A, B and C leading to the fluorination
reactors, F-2A, B and C. :

At each reector inlet, the gas streem splits, part flowing up
the reactor countercurrent to the UF, flow to form the secondary
stream and part flowing down the reactor concurrent with the
powder flow. The lower section of the reactor is the main re=-
action section, and the gas, of the following approximste com-
position, 14% Fy, 3T% N,, 13% UFg, 34% 0,, and 2% HF, leaving
the unit at the powder discharge end conStitutes the primary
recycle stream.

The primary stream leaves the reactors through lines UG-5A, B
and C all of which lead to header UG~6. The mixture flows into
either of two gas coolers F-3A or B (Figure 25) through line
UG-TA or B. From the coolers, the flow is through line UG-8A or
B into UG-8 and then into either of two primary gas compressors

F-bA or B (Figure 26) through lines UG-OA or B, From the com-

pressors, the gas flows through headers UG-10A or B to UG-10
and then through inlet lines UG-11A through 1l1F into whichever °

of the primsry cold traps F-5A through 5F (Figure 27) is in
service.

The gas stream, now containing approximately 15% F,, 42§ K,

3% UF¢, 38% O,, and 2% HF, leaves the cold traps tﬁrough eXit
lines RG-12A %hrough 12F end flows through header RG-13 back

to the mixing chamber F-1 (Figure 13) where it combines with the
secondary recycle stream and meke-up F,..

Equipment Function and Control .

a. Mixing Chamber (F-1) (Figure 13)

The mixing chember receives the primery and secondary recycle
streams and meke-up fluorine frgm the fluorine plant. The .

chamber has a volume of 5.3 ft.° and is a surge drum for the
systenm. '

The flow of make-up F, to the mixing chamber is controlled by
the gas analyzer XX=-9§3 ,» the sample point for which is located
in line FG-2. The analyzer is set for a specific ratio of
fluorine to inerts, with a correction for the small percentage
of UF, present in the stream. If the concentration of F. rises
above the set value, the smalyzer, through CBC-954 and cﬁx-967,
closes the flow control valve CV-=055 in line FG-1 from the
fluorine plant., If the percentage of F2 decreases below the
set value, CBC=95% will cesuse the valve CV-955 to open and per-
mit more fluorine to enter the mixing chamber from the fluorine
plant.
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Fluorination Reactors (F-2A;, B, C)

The function of these units and specific details concerning their
design were described in the section, "Solids Flow System."

The flow of gas through lines FG-4A, B and C is divided among the
reactors by holding constant pressure drops across the flow ele=~
ments, FE's-831, 848, 865, The differential pressures are trans-
mitted by IBM's-832, 849, 8% and recorded in the control room on
PRX's-833, 850, 867. The flows are regulated by menually adjusting
control velves, CV-834, 851, 868, from the comtrollers, PRX-833,
850, and 867.

The reactor troughs are individually protected from high or low
pressure by air operated relief valves, CV-841, 858 and 875, which
open at 3 psi above and below stmospheric pressure, Mercoid pres-
sure switches PBS-837, 854 end 871 actuate three-way solenoid trans-
fer cocks which in turn operate the valves when the tray pressure

is above 3 psig and FBS-T81, 801 and 821 actuate the transfer cocks
to open the valves for low pressure conditions. Thus, excess pres-
sure in the trays is relieved to the main header, FG-2, feeding the
trays, while relief is to the trays if the tray pressure is low.

Each time the relief valves open, audible and visible alarms are
actuated. Alarmg AI-838, 855 and 872 are high pressure alarms;
AI-839, 856 end 873 are low pressure alarms, -

The temperature of the gas mixture leaving the reactors is msasured
in the exit lines UG-5A, B and C by tempersture elements TE-L90,
h93:h§.nd. 492, and is indicated in the control room on the indicator
TI-HET.

Main Gas Coolers (F-3A and B) (Figure 25)

The oprima.ry gas coolers F-éA end B cool the reactor exit gas frmg
900" F to epproximately 140 F. The coolers are supplied with 120°F
water from the water recirculation system locateg in the fluorine
plant. (The water in this system is held at 200 F but is mixed with
cold water and controlled at 120 F for use in the feed plent.) The
water rate to the coolers is manually controlled by block valves in
the water outlet lines from the coolers. The temperature of the gas
is measured at the exit of the primary gas blowers described below.

Primary Gas Compressors (F-UA and B) (Figure 26)

The primary gas compressors, which are 100 cfm Roots-Connersville
positive displacement gas compressors, pump the primary stream from
the reactors through the cold traps and back to the mixing chamber.

Instrumentation for control valves around the compressors serves to
maintain constant pressure in the reactor trays. A bypess line UG-36
connects UG-10 at the discharge of the compressors to header UG-6 at
the inlet of the gas coolers. DBM-890k in header UG-6 transmits the
pressure at the gas cooler inlet to an automatic pressure controller
and recorder PRX-895 P-11, which, through PBC-896, actuates comtrol
valve CV-897 in the bypass line UG=36.
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If the suction pressure of the compressors rises above the set
point, the control valve CV-897 closes and the gas flow to the
cold traps is increased, thus maintaining a constant suction
pressure. If the pressure in the system drops below the set

value, the control valve CV-897 opens, increasing the compressor
recycle stream, thus holding the suction pressure at the set point.
PR-899 in the comtrol room measures the discharge pressure of the
compressors through DBM-898 located in UG-36.

In order to prevent the differentlial pressure across the compressors
from exceeding a safe limit, relief lines connect the suction and
discharge of each compressor. DBM‘s-1002 and 1004 comnected between
these two points actuate control valves CV-1003 and 1005 in the re~
lief lines and if the differentisl pressure across the compressors
exceeds 2 psig, the control valves open, permitting recycle around
the compressors until the excessive pressure differential is re-
lieved.

The temperature of the gas leaving the gas compressors is measured
by TBM=-900 in UG-10 and is recordsd in the control room on TR-901,
Alarms AI-903 and 904 indicating high and low gas temperatures are
also located in the control-room. Electrical controls and indi-
cating lights for the compressors are located near the equipment.

A flow of air is maintained to the compressor shaft seals to pre-
vent leakage of process gas 0 atmosphere. The total flow of air
to a compressor is measured by the pressure drop across a flow ele-
ment (FE-1161) and indicated on a pressure gege (PI-1158). The
seal feed (air) pressure is indicated on PI-1159. An alarm
(V-AI-1162L) is provided to warn of a high flow to a seal. The
defective seal is located by momentarily closing and opeaning the
block valve to each seal and noting the change in air flow as

shown on PI-1158, The seal feed control panel is located adjacent
to the compressors.

Primary Cold Traps (F~5A through 5F) (Figure 27)

The gas flows from the compressors to the onstream cold traps. Of
the six primary cold traps in the plant, two are onstream, two are
in stendby condition and the remaining two are draining to the
vaporizers. The exit gas from the cold traps returns to the
mixing chamber through line RG=13. :

Flow elements FE-651, 652, 653, 654, 655 and 656 in the exit lines
from the traps through DBM's-657, 658, 659, 660, 661 and 662 and
PI's-663, 66k, 665, 666, 667 and 668, respectively, indicate the
flow of gas from the traps and show when & particular trep is
filled or plugged and needs to be taken offstream. In addition,
alarms A-AI-675, 676, 67T, 678, 679, 680L and V-AI-681, 682, 683,
68L, 685, 686-P-12 indicate plugged traps.
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D. Secondary Recycle System (Figure 3)

1.

2.

Flow

The secondary recycle stream flows countercurrent to the powder
(UFh) in the reactor F-2A, B or C and leaves the reactor through
line RG-1kA, B or C. In each of these lines, the streem passes
through a dust separator F-38A, B or C (Figure 28), a gas cooler
F-TA, B or C (Figure 23) and a dust filter F-6A, B or C (Figure 29).
The secondary recycle stream flows in header RG-16 to the com-
pressor F-8A or B (Figure 26), Ancther line RG-4O ties into RG-17

.at the suction side of the compressor. This line is provided so

that the secondary recycle stream can bypass the cleanup section .
of the tray. Line RG-40 originates at the discharge of the pri-
mary Compressor.

The secondary stream flows through RG-20 to the secondary cold
traps F-9A, B or C (Figure 27), enters one of the cold traps
through RG-21A, B or C, is stripped of UF, and leaves through
RG-22A, B or C to header RG-23, It then flows through an NaF
trap F-10A or B (Figure 20), entering the trap through RG-24A
or B and leaving through RG-26A or B. The secondary recycle
stream then returms through RG-27 to the mixing chember F-1 to
combine with the fluorine supply and primery recycle streams.

Inert gas is purged from the system through RG~-29 which branches
from RG-27. The purge gas passes through an alumina trap F-22A
or B (similar to Figure 20) and exhausts to the atmosphere through
RG-38A or B and RG-39 to the vent line leading to the stack.
Nitrogen make-up to the system is introduced into line RG-27
through line N-2k. \

Equipment Function and Control

8. Reactor Cleanu)p Section

The first 10 ft. section of each fluorination reactor is used
t0 clean up fluorine from the secondary recycle stream so that
the loes of fluorine from the system through purging may be
kept at a minimmum. The secondary recycle stream can be taken
entirely through one cleanup section or divided in any pro-
portion among the three cleanup sections. The flow through
the cleanup section is controlled by adjusting the control
valve CV-828, 845 or 862 through PIX-827, 844 or 861 whick
indicates the differential pressure across the orifice FE-825,
842 or 859 through DBM-826, 843 or 860. If desired, the
secondary recycle stream may be bypessed from the reactor
cleanup section by closing the control valvee and opening the
line between the discharge side of the primary blower and the
suction side of the secondary blower (RG-40). Details of the
function and control of the fluorination reactor are givean
under "Solids Flow",
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Separators (F-38A, B and C) (Figure 28)

The separators are internally baffled 1 ft. diameter x 2-1/2 f£t. long
sections of Monel pipe which are located in a direct run of pipe imme-
diately over the secondary recycle stream outlet from the reactor.

The function of the separator is to provide a low velocity section
wherein particles of powder carried from the reactor with the second-
ary recycle stream are allowed to settle. Baffles inside the separa-
tor aid the settling by reversing the direction of gas flow. Powder
collected in the separator may be fed back by gravity to the reactor
by temporarily stopping the flow of gas through the separator.

Secondary Gas Coolers (F-7A, B and C) (Figure 23)

A gas cooler is located in each line carrying secondary recycle flow
from the reactors. Its purpose is to cool the gas leaving the re-
actor at 900°F to approximately lSOoF to prevent damage to equipment
and instruments farther downstream. The gas cooler is an eighteen
foot long Jjacketed section of one inch Monel pipe. Water from the
feed plant water circulating system is used to cool the gas. The
inlet water temperature is maintained at 120°F to avoid condensation
of UFz in the cooler. The water flow rate to the cooler is adjusted
menually to give the desired gas temperature as read on TI-487 from
TE-48Y4, 485 or 486 in the exit line from the cooler. Warning of mal-
functioning of the cooler is given by high and low temperature alarms
AI-929 P-10 and 931 P-10 operating from TBS-928 and 930 located in the
secondary blower discharge line.

Dust Filters (F-6A, B and C) (Figure 29)

The dust filters contain a bundle of 120 five foot long barrier tubes
in a tube sheet encased in a 6 ft. long, 16 inches diameter, schedule
30, nickel-plated steel pipe. The secondary recycle stream from each
reactor in passing through the 96 sq.ft. of barrier surface is fil-
tered free of any fine particles of dust which might escape the set-
tlers. The dust filters are provided as insurance against plugging
of instruments and lines in the secondary recycle stream. Plugging
of the dust filter is determined by observing the pressure drop across
the filter; i.e., noting PI-830L, S84TL or 864L (from DEM-829, 846 or
863) in relation to the controlled pressure of the reactor, as shown
on PI-96k4, 965, 966 P-10 and 836, 853 and 8TOL.

Secondary Compressors (F-8A or B) (Figure 26)

The secondary compressors are Roots-Connersville 20 cfm positive dis-
placement compressors. A control valve CV-927 in the bypass line
around the compressor is automatically positioned through DEM-92L4 and
PBC-925 to recycle part of the flow and meintain a comstant suction
presgure set and read on PRX-926 P-10 (similar to the primary compres-
sors).

Each compressor is equipped with a relief valve, CV-1072 and 10Tk oper-
ated by DEM-1071 and 1073, which acts as & bypass valve when the pres-
"gure differential across the compressor exceeds 3 psi.
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PR-933 P-10 operated by DBM-~932 in the compressor exhaust gives a
contimuous recording of the compressor discharge pressure.

A seal feed system identical to that used by the primary compressors
is provided for the secondary compressors. The air flow is read on

PI-1152%L, the pressure on PI-1153L and the alarm indicated on

V-AI-1156L. The same instrument panel is used by both primary and
secondary compressor seal feed systems.

Secondary Cold Traps (F-9A, B, C) (Figure 27)

The secondary cold traps remove the UF, from the second.ary recycle
stream by condensing it out as & solid at minus 55 F. The traps
are standard "size 1" cold traps.

Since only one cold trap is required to handle the secondary recycle
gas flow, one orifice (FE-687) located in the gas exhaust manifold
is sufficient to indicate the total secondary flow. The secondary
stream gas flow is indicated on PI-689L (actuated by DEM-688, which
measures the flow through orifice FE-687). When the flow through
the orifice is decreased, because of plugging in the trap, alarms
A-AI-B91L and V-AI-692 P-11 actuated by PBS-690 give visual indica-
tion of the low flow.

NaF Traps (F-lOA and B) (Figure 20)

To prevent HF gas from freezing out in the cold treps, it is neces-
sary to reduce the HF concentration in the recycle streams to 4% by
volume or less. At 4% HF cencentration, the HF will not condense.
appreciably at minus 55°F (cold trap temperature). The NaF pellets
adsorb the HF from the secondary recycle gas stream. Since the se-
condary joins the primary recycle stream, the total amount of HF in
the entire system is thus kept at & suitable operating level.

The NaF trap is a twelve inch diameter, five feet long, steel pipe.

© It contains two removable screens to hold the NeF pellets, and has a

bolted blind flange with aluminum gasket at the top. The trap 1s de-
signed for an operating temperature of 200°F and is externally heated
with six 1500 watt, 230 volt, Chromalox strip heaters wired in seriles
on a %60 volt, 3 phase, circuit. The trap insulation is three inches
thick and 1s attached in sections for ease of removal.

During regeneration, TBS-951 and 952 maintain and regulate the trap
temperature at 900°F. The outlet gas temperature is measured on the
exit gas line of each trap and is indicated on TI-487.

Each trap is equipped with an air operated relief valve CV-1080 and
1082, actuated by DEM-1079 and 1081 which are set to open at 1 psi
above normal operating pressure. When the rellef valve opemns, it
vents the gas in the traps directly to the stack.
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Alumins Traps (F-22A and B) (Similar to Figure 20)

The alumina treps are 12" diemeter, 3~1/2' long, Cedmium coated,
alumina filled steel traps. Their function is to remove the last
traces of UF, that might be present in the bleed gas from the
secondary recycle stream, so that no UF6 is discharged to the at-
mosphere,

Pressure and Vacuum Relief for Fluorination System

A small amount of nitrogen and oxygen is unavoidably introduced into
the fluorinstion system through lesking compressor glands, impurities
in the fluorine, and from reaction of F2 with small amounts of U02F2
and unconverted er.

To prevent build-up of non-condensibles a small amount of gas is
purged continuously from the secondary recycle stream through the

‘alumina traps to a vent line comnected to the eighty foot stack¥.,

The high pressure relief from the sodium fluoride traps F-10A end
B is connected to the stack through the same vent line.

Control valve CV-945 regulates the amount of gas being purged from
the system. It is actuated by DBM-940 through PBC-941 which is
positioned by PIX-G42., 1In the event it is necessary to purge &
large volume of ges to the stack, (i.e., the capacity of CV-945 is
exceeded) a one inch valve, CV-Sik, is provided as a bypess eround
CV-945. CV-9hk is set to open at & higher pressure than CV-9L5.

The smount of gas purged to the stack is read on PI-948 (actuated
by DBM-947) which meesures the pressure differential across FE-946.
PI-948 is located in the comtrol room.

CV-939 allows the secondary recycle gas to flow into the mixing

chamber F-1 in sufficient quantity to maintain the pressure in the
mixing chember at a coustant velue. CV-=939 is actuated by DBM-934
through FBC-935 which is positioned by PRX-936 in the control rocm.

An increase in pressure in the mixing chember temds to close CV-939,
but if the pressure exceeds & set value on PBS-937, the relief
switch overrides PBC-935 snd opens CV=939. The gas thus flows from

. the mixing chember back into the secondary recycle stream end the

excess pressure 1s vented to the stack.

When the pressure indicsted on PIX-942 falls below the set system
pressure, CV-043 is opened by PBC-941 and nitrogen is introduced
into the system to bring the pressure up to the normal operating
level. Pressure in the nitrogen header is assured by an auxiliary
N2 supply system consisting of two N, cylinders and the necessary
pFfessure controls. Also included is e flow indicetor alarm,
V-AI-1221-P-13 which indicates usage of the emergency supply.

* Plant experience may make it expedient to install a relief valve
in the bypass line around the alumina traps. '
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PBS-1006 "actuates V-AI-1007-P-12 when CV-9hl opens to relieve high
pressure, FBS-1008 actuates V-AI-1009-P-11 when CV-943 opens to
admit nitrogen. ;

A fluorise analyzer, XX-945, is connected to the bleed line and’
through CR-950 located in the control room shows the fluorine con-
centration in the bleed gas. The analyzer, XX-945, is also con-
nected in parallel with the fluorine analyzer, XX-953, which con-
trols the fluorine concentration in the primery recycle stream so
that it may be used as a spare for this analyzer.
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E. Product Handling Systen

1.

2.

Fl

The UF, product is collected in batches in the primary cold traps
F-5A-F and secondary cold traps F-9A=C. A full trap containing
750 to 1,000 pounds of UF, is removed from the strga.m and the
polid UF, is liquefied by heating the traps to 160 F, The liguid
contents are drained through header UL-31 to one of three UF
cylinders F-19A, B or C vhich serve as weigh tanks and vaporizers.
A fourth cylinder F-19D is provided for removal of product when
the production rate exceeds the rate required for the casceade
feed.

The three veporizers are alternated so that while one is receiving
liquid UF, from the cold traps, a second is vaporizing UF. at a
controlled rate through line UG-34 to UG-Uk to the cascade feed
line PG-211-2 at K-402-7. The third vaporizer is maintained in
stendby condition to provide for an uninterrupted feed while
cylinders are being switched.

Equipment Function and Contrecl

a. Cold Traps

The six primary cold traps and three secondary cold traps, by
alternating operstions, condense UF. as & solid from the re-
cycle stream and deliver liquid UF. to the vaporizers. The
cold traps undergo three cycles; (é) the condensing or "omn-
streem" cycle during which the solid UF, is accummlated;

(2) the hesting cycle in which the UF, is liquefied and
drained; (3) the cooling cycle in which the trap is re-
frigerated to -=55°F in preparation for its return to the
process.stream,

(1) Condensing Cycle

Tn the condensing cycle the cold trep is at minus 55°F,
Esgentially no control is required ‘during this cycle

as the block valves from the refrigersnt supply are
open wide, as are the inlet and outlet process lines to
the trap. Temperatures of the inlet head, inner Jjacket,
outlet head and outlet gas are continuously recorded but
these serve only to indicate mormal functioning of the
trep during this cycle., Two 16 point-Speedomax re=-
corders are used for the primary trap temperatures and
one 16 point Micromax for the secondary trap tempere-
tures. The temperature element and recorder mumbers are
identified on Figure 12. A full trap is indicated by a
decrease in flow through the trap. Normally, two treps
in parallel are used in the primary stream with a mini-
mm onstreem time of six hours. A single trap is used
for the secondary stream with a minimum onstream time

of ebout ten hours.
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(3)

- _ Ly
Heating Cycle

In the heating cycle, a full cold trap, isolated from 'ghe streanm,
is first evacusted and then heated electrically to 160 F, Sepa-
rate heaters are provided for the inlet heed, inner shell, outer
shell, and outlet head. Each heater has a variac and on-off push
buttons located on the heaster control board. Variacsoare adjusted
manually to establish a maximum temperature rise of 5 F per minute
at any of the temperature points recorded. Protection against
overheating is provided through a heater cut-off relay operating
from the Speedomax or Micromex., The relay will trip when any -
temperature exceeds a preset value and will interrupt the cir-
cuit to all heaters on the trap. This condition is indicated by
an alarm (A-AI-8T6 to 884) in the cold trap area and an slarm
(v-AI-885 to 893) in the control room. When proper temperastures
are restored, the heaters may be turned on again by means of a
push button on the heater control board.

Protection sgainst excessive pressures is similar to the tempera-
ture protection. Pressure switch (PBS-633 through 638) will trip
the relay to all hesters when the pressure exceeds a preset value
and will actuate alarms on the cold traps end in the control room
(A-AI-639 through 644L, V-AI-645 through 650 and V-AI-705, 706,
707 end A-AI-T02, 703, TO4). The heater reset button is located
on the heater control board. Additional pressure protection is
provided by pressure relief valves CV-708 through 713 end rupture
discs which will relieve the contents of a trap to surge drum F-39
if the pressure rises above 50 psig.

When the liquid is drained, & sixth tempersture point (TE-975
through 983) located on the liquid drain line from each trap is re-
corded to make sure that no plugging due to a low temperature will
occur, This temperature is recorded on the sixteenth point of each
Speedomax or Micromex recorder. A menual selector switch at the
temperature recorder is used to comnect the temperature element
for the particular drain line temperature desired, since three
drain lines are comnected to & single point on the recorder.

Complete draining of the trap is indiceted by weight indicators
WI-905, 906 and 907 on the UF¢ cylinder scales.

Cooling Cycle

Control of the cooling rate is accomplished by & menual adjustment
of the needle valve which limits the rate of refrigerant flow to
the cold trap. Careful control of the cooling rate is required
during the early part of the cooling cgcle to avoid undue strain on
the traps. The rate must not exceed 5 F per minute at any of the
tenperatgre points on the cold trap. When the cold trap reaches
minus 55 F, the bypass around the needle valve is opened to permit
unrestricted refrigerant flow to the trap.
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During the cooling cycle, pressures in the trap are equalized
with those in the system through & choke in a line bypassing
the process outlet block valve. This bypass is not opened
until contents of the trap are below atmospheric pressure.

Weigh Tanks and Vaporizers

The weigh tank-vaporizer assembly consists of a UF, cylinder in &
heated enclosure provided with an air circulating dlower. The weigh
tank vaporizers receive the liquid UF. from the cold traps and the
product weights are indiceted by WI-905, 906, 907. When the holding
capacity of the vaporizer-cylinder is reached, the cylinder is heated
and UF6 veporized to the cascade.

Control of the heet input is accomplished through PBM-908, 909, or

910 and PRC-91l, 912, or 913 which actuate a relay PBS-9l7, 918, or

919 to maintain a temperature which will give the desired vaporizing
pressure. PBS-914, 915, or 916 actuates alarms V-AI-999, 1000, 1001L
to indicate high pressure in the vaporizers. The pressure is reduced
by CV-923 (through PBM-920, PRX-921, and PBC-922) to maintain & comstant
pressure in the cascade feed line. An emergency switch TBS-1055, 1056,
or 1057 is provided in case the temperature at the wall of the cylinder
exceeds a preset value. This switch cuts off the hesters and actuates
A-AI-1058 through 1060L snd A-AI-1083 through 1085P.

The three vsporizer hoods are connected to an emergency ventilsting
system which will exhaust UF, to & scrubber tower F-41 in the event
of a breask. The sgcrubber tower is located on the ground floor near
the cold trap framework. The tower is a cylindrical tank aspproximate-
ly two feet in dlameter and seven and one~half feet high and con-
structed from Monel. There are two spray nozzles, one &t the top of
the unit and one sbout one-third of the way down from the top. The
water is circulated through the tower by means of small centrifugal
pumps. A sight gless ie provided near the bottom of the tower to
keep a check on the liquid level. In the event of a UF, break, vapor
will be drawn into the top of the tower and down thro the spray.
The outlet from the tower counnects to an ejector on the discharge side
of a No. 25 Buffalo Blower with & capacity of 1600 cfm. The ejector
hes a discharge capacity of 3000 cfm, 1400 cfm from the scrubber and
1600 cfm from the blower. The blower and ejector are located near
column lines D-10 on the mezzanine. The inlet to the blower is open
to the room end the blower discharges through the ejector to a stack
extending approximetely ten feet above the roof of K-l1131l. There are
three push button stations to start the emergency ventilation system;
one station is located at each end of the cold trap framework and one
gtation is located in the control roon.




¢. Blow Down Drum

The blow down drum is located outside K-1131 at the west end of the
building. The drum is commected to the high pressure relief lines
from all cold traps through header UG-43. If a cold trap relieves
to the drum because of high pressure, the UF, will condense in the
drum and remain there, The drum can then be emptied at any time by
supplying it with heat through the steam coils fastened to its out-
side surface. The material in the surge is returned to process
through UG-43 and RG-46 which is connected to the inlet of the three
secondary cold traps.

If the pressure in a cold trap rises sbove 50 psig., relief valves
cv-708, 709, 710, Ti1, 712, 720, 721, or 722 will open and the
rupture discs will break to permit flow of gas to the blow down
drum., The pressure in the relief lines is indicated on PI's-T1lh
through 719 or 723, T2k and 725.

The pressure in the surge drum is comtrolled by CV-1168 located in
RG-46 et 2.5 psig through DBM-1167. The pressure is indicated on
PI-1166. If the control velve opens, PBS-1169 will actuaste alarm
V-AI-1170-P=-12.
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P. CO, Befrigerstion System (Figure 30)

1.

2.

Flow

The CO, liquid coolant from the refrigeration room in K-%02-9
flows gnjto K=1131 in header CL-1 which branches into lines
CL-26A, B and C leading to the tube side of the CO, heat ex-
changers 1, 2 and 3. The liquid CO, leaves the COj heat ex-
changers through lines CL=2TA, B an%. C, flows throtugh header
CL-4 and lines CL-32A end B to the float comtrol valves. The
liquid flows from the float control valves through lines CL-33A
and B into the surge drums A and B. From the surge drums the
liquid flows through lines CL-36A end B and CL-38 t0 header
CL-3 which supplies the cold traps.

The CO, gas returns from the cold traps through headers CG-21A
end B €0 line CG=63, which branches through lines CG-39A end B
to the surge drums.

The gas flows out of the surge drums through lines CG-43A emd B
into header CG-5 which branches through lines CG-48A, B and C to
the shell side of the CO'2 hest exchangers. The gas flows out of
the heat exchangers throfigh lines CG-45A, B end C into header
CG-2 which returns the gas to the refrigeration room in K-402-9.

The surge drums are connected through relief valves in lines
CG-58A and B to the vent header CG-ih4 which leads to the atmos-
phere. The heat exchangers are comnected to the same vent header
through relief valves located in lines CG-55A, B and C. '

Control

The flow of CO, liquid to the surge drum is comtrolled by the
float control Falve on each drum. A liquid level instrument
(DIH-lllG on drum A, DIM-1125 on drum B) indicates the level of
the liguid in the drum. The DIM is comnected to pressure switches
which in turn sound alarms for high level, intermediate high level
and low level. The intermediate switch also closes a solenoid
valve in the CO, liquid inlet line. The following table gives
the instrument %\mbers for each of the surge drums. All instru-
ments are mounted on & panel between the surge drums.

TABLE
-High Level Intermediate High level Low level
Drum A PBS-1111 AI-1108 PBS-1112 AI-1109 PBS-11ll3 AI-111l0
Drum B PBS-1120 AI-1117 ©PBS-1121 AI-1118 PBS-1122 AI-1119

PI-1115 shows the pressure in surge drum A, PI-1124 shows the
pressure in surge drum B.




V. PLANT OFERATING PROCEDURE

The operating procedure for the feed plant is divided into the following

sections:
A. Feed, Product and Ash Handling
B. Plant Shakedown
C. Plant Start-Up
D. Normal and Emergency Shutdown
B, Preventive and Bemedial Operation.
Part A describes the procedures o be followed for loading the UO, feed

Part B

Part C

i

i

hoppers and for removing UF6 product and UFL'_ ash., 2

describes the procedures to be followed to determine that all
equipment and instruments are calibrated and operating properly.

enumerates the normal positions and settings for all block valves,
control valves, switches, temperature comtrollers, timers, etc.
prior to plant start-up and then lists the steps, in sequence, to
be followed to put the plent into operation.

enumeretes the steps, in sequence, to be followed for shutting
down any part of the plant, for switching from one piece of
equipment to its spare, and for shutting down one or more lines
of the plant in the event of an emergency. A

lists the indications and possible causes of sbnormal conditions
vhich may occasionally be encountered in the operation of the

" feed plant, together with detailed statements of remediasl, as well

as preventive, measures which may be used to attain continuous,
trovble~free operation, In analyzing the difficulties to be met
in converting U0, to UFg, and the removel of the preduct, em-
phasis has been placed on the control of temperstures, pressures,
flows of reactants; and special mechanical problems directly re-
lated to the vibrating conveyors and their feeding mechanisms.
Operation and maintenance of standard equipment (e.g., HF still,
heat exchangers, gas compressors, etc.) are not treeted.

For purposes of simplification, certain designations are employed
ag follows:

(1) Instrument nrumbers are followed by either the letter
"L" (locally mounted) or the letter "P" followed by
& number, designating location on a specific panel in
the control room.




(2)

(3)

(%)

ko

The reaction line om the south side of the room is referred
to a8 Line A, the middle line, Line B, and the line on the
north side, Line C. Wherever idemtical items for idemtical
functions, such as control valves, thermocouples, block
valves, switches, alarms, etc., appear in each of the three
lines, the numbers of ‘the instruments in ILine A are given
first, Line B, second, and Line C, third.

Block valves are identified by reference to equipment, pipe,
or control valve to which they apply.

Alarms for the plant are prefixed by the letter "A" where

an audible alarm is used, or the letter "V" where a light
is used.




50

A. Peed, Froduct And Ash Handling

1. UO, Powder Tramsfer (Figure 31)

a. Place a sealed drum in the cradle, roll the cradle into the dry
box, close the dry box door and by working through the glove
ports, remove the drum cover,

b. By use of the dry box hoist, lower the funnel adapter outo the

' drum and clamp securely in place using wing nuts to seal the
funnel to the drum. Place the plastic cover over the open end
of the funnel.

¢c. With the crame hook on the loop at the bottom of the cradle,
invert the drum, lock it in position and observe joints and
valve for dust leaks.

d. Remove the hook and roll the entire assembly out of the dry
box., '

e. By use of the building crane, raise the drum into position
over the hopper to be filled; remove the plastic cover, lower
drum into the dust seal, clamp in place, and open the vacuum
cleaner.

f. Open the Gemco valve on hopper, then open the Gemco valve on
the drum snd note weight change in hopper to see that materisl
is transferring. Tap the drum to knock down any loose powder.

g. After allowing dust to settle for a few minutes, close the
Gemco valve on the fummel and then close the Gemco valve on the
hopper. .

h. Replace the plastic cover on the open funnel to prevent any
dust from dropping and lower the drum, in the inverted positiom,
into the dolly adjacent to the dry box.

i. Remove the crane hook and roll the dolly into the dry box.

j. Using the dry box hoist, invert the drum to the upright posi-
~ tion, then remove the funnel adapter, and install the original
cover., '

k. Remove the dolly and drum from the dry box, and, using & drum
sling, replace the empty drum with a full one, and repeat the
- sbove procedure.

2. Primary Cold Trap System

The design capacity of each primary cold trap matches & six-hour pro-
duction rate from ome vibrating tray reactor (ca. 750 pounds of UFG).
Therefore, for normel two-tray cperation, two cold treps ere "one
stream”, two are going through the heating, drsining and cooling
cycle, and the remaining two are cold and in standby. Accordingly,
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when three trays are operating, the design calls for three cold traps
to be "onstream" and the other three heating and cooling. Since this
would leave no spare treps, this requirement may be modified if ex-

perience shows that two traps can adequately handle a six-hour three-

tray production. Tests on cold trap holding capacity have indicated
the latter possibility.

a, Condensing Cycle

Normal "onstream" cold trap operation requires the following ob=-.
servations:

(1) The length of time the cold trap is "onstream”. The trap is
teken "offstream” after s minimum of six hours (and a maxi-

mm of twelve)* trapping time provided no plug develops in
this period.

(2) The outlet flow rate of each trap measured on PI-663 through
668, This flow rate indicates whether the cold trap is
functioning normelly. A drop in flow accompanied by an in-
crease in flow in the other "onstream" trap indicates that
the first trap is plugging and that its effective time "on-
stream" is reached. An sudible alarm gives warning of the
low flow and werns the operator to valve in another irap.

(3) The various shell and head temperatures and the outlet gas
temperature. These temperatures are recorded on Speedomex
cherts. The outlet gas temperature gives indication of the
cold trap opersting performence. When a cold trap contains
1ts capacity, another refrigerated trap is valved into the
system and the full trap is taken "offstream” by closing the
inlet and outlet valves. The heating cycle is then begun.

b. Beating Cycle

The isolated cold trap contains a charge of solld UF, and is at
stmospheric pressure. In the heating cycle (3 tg 3.5 hours), the
trap and its contents are slowly heated from -55°F to & uniform
temperature of 160°F to liquefy the UFg. The liquid UF is then
drained to the veporizers. Before the heaters are turned om, the
trap is evacuated and the refrigerant lines are valved so that the
002 refrigerant can be blown from the cold trap lines.

The following procedure is used in heating a trap:

(1) Open block valve in evacuation line E-19A, B, C, D, E or F
while the trap is at minus 55 F temperature.

* A meximum value of twelve hours is set to minimize the possibility of
overfilling the cold traps. - (An overfilled trap may rupture when the
UF, contents are liquefied since the volume of the liquid may be
appreciebly greater than that of the solid.)




(2)

(3)
()

(5)

(6)

(7

(8)
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Allow valve to remain open for at least three minutes. This
will permit evacuation of non-condensibles (I&I2 R 02 s F2) from
the trap. . : '

Close evacuation line valve,
Meke prepsration for blowing refrigerant from the trap.

(a) Close block valve which isolates the inlet refrigerant line
(cL-k2a, B, C, D, E, or F) from the liquid CO, header (CL-3).

(b) Open valve in line (CG-41A, B, C, D, E, or F) which joins
the inlet refrigerant line to the 002 vapor return header
CG-21A. '

(¢) Close valve in outlet refrigersnt vapor line (CG-13, 1k, 15,
16, 17 or 18) from the cold trap.

Turn on intermel shell calrod heater by throwing the appropriate
switches on the heater control panel located at the cold traps.

When the refrigerant is blown from the inner shell (as noted by
a rise in temperature shown on TR-339 or 355), turn on the ex=
ternal shell calrod hester and the outlet head calrod tracing.
Care should be taken to maintain the inmer shell tempersture
ebove that of the cuter shell to prevent distillation of UF6 to
the inner shell. '

Adjust calrod variscs to reduce the heasting rate when the pres-
sure approsches 27.5 psia (as read from PI-627, 628, 629, 630,
63l°or 632). Should any temperature point. on the trap exceed
180°F, or should the pressure exceed 35 psia, a relay will be
tripped and ell heaters will be cut off. An audible alarm will
warn of this condition. Weit until the temperature and pressure
return to normal before turning the heaters on again. A single
switch at the heater board is provided for the entire heater
circuit on one cold trap. '

When the pressure reaches 27.5 psia, the contents of the trap
are liguid., The traep is then drained.

(a) Open valve in the cold trsp liquid drain line, UL-304, B,
¢, D, E, or F.

(® )_ Observe the increase in weight for the vaporizer receiving
the cold trap product.

(c) When transfer appears complete, determine from the trap
"onstresm"” time whether the quantity drained agrees with
the expected cold trap charge. If the weight agrees, close
the drain line valve. If the weight is less than expected,
chegk ell temperature points. If any point shows less than
160°F, there is probably a solid UFy plug. If all tempera-
ture points appear correct, refer t6 "Preventive and Remedial
Operetion.”
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(9) The empty trap is ready for the cooling cycle.

c. Cooling Cycle

At the completion of the heating cycle the trap is at 27.5 psia

is at 160°F. In the cooling cycle, the trap is cooled to minus 55 F
by evaporating 002, and gases are bled into the trap from the system
t0 restore system pressure before the trap is returned to the process
stream,

The following procedure is used in cooling a trep:

(1) Turn off inmer shell, outer shell, outlet head and insertion
heater calrods by pushing the "off" button on the heater control
board, Leave the inlet head calrod tracing on.

(2) Set the refrigerant valves as follows:

(a) Open block valve in the outlet refrigerant vepor line CG-13,
1%, 15, 16, 17 or 18.

(b) Close valve in the line CG-414, B, C, D, E or F comnecting
the inlet refrigerant line CLJ&2A, B, C, D, E or F to the
002 vapor return header, CG-21A. The block valve in line
CL=k2A, B, C, D, E or F is closed. Close valves in lines
CL-51A, B, C;, D, E or F and bypasses supplying refrigerant
to the inner shell.

(c) Open the block valve before the needle valve. The needle
valve is already positioned to allow a meximum cooling rate
of 5 F per minute to prevent undue stresses which might
cause the trap to rupture. This meximum cooling rate must
not be exceeded.

(4) When the trap pressure falls to 15 psia on PI-627, 628, 629,
630, 631 or 632, open the valves to the inner shell refrig-
erant lines CL-51A, B, C, D, E or F.

(e) When trap pressure falls below atmospheric pressure, open
valve in the I/h inch line bypassing the outlet process ges
block valve in line RG-12A; B, C, D, E or F. This operation
permits geses from the system to bleed slowly into the trep
during the cooling cycle. This valve must be open for at
least twenty minutes.

(£f) When trap temperature reaches minus 55°F, open block valve :.
in line CL-42A, B, C, D, E or F and close block valve before

the needle valve. Full flow of refrigerant is thus admitted
to the trap.

(g) Close bypass valve around the outlet process gas line block
valve. The trap is now at minus 55°F and one atmosphere
pressure and is ready to be turned "onstream” when necessary.
The total cooling cycle should take ebout two hours.




3.

5k

d. Placing Cold Trap "Onstreem”

A trap cooled to minus 55°F is placed "onstresm" to replace a
full trap. The procedure consists of opening the gas inlet and
outlet valves of the cooled trap and then closing the gas inlet
and outlet wvalves of the full trap. :

Secondary Cold Trap System

The secondary cold traps have a lower UF; load than the primary treps
end thus have a larger effective "onstream"” life. There are three
traps provided, only one of which will be "ongtream” at a time., Since
the "onstream" time should be at least ten hours, the heating and
cooling cycle schedule can be considersbly more relaxed than for the
primary treps. Otherwise, operating procedures are idemtical for
those of the primary cold traps. :

Vaporizer System

‘a. Filling Veporizer Ffom Cold Traps

(1) Weigh the UF, vaporizer cylinder with the pigteil discon-
' nected from the msnifold. '

(2) Comnect pigtail to comnection cn drain manifold.

(3) Close valve in air line comnection to buffer between valves
in line UL-32A, B or C,

(4) Open valve immediately before the pigtail connection on
UII-32A’ B or Cor

(5) Evacuate pigtaill end section of drain manifold by opening
valve in evacustion line E-21A, B or C; when PI-1066 shows
line is evacuated, close evacuation line valve. .

(6) Open valve on UF,. vaporizer cylinder.
6

(7) When cold trap is ready to drain, open drain line valve in
line UL=32A, B or C.

(8) During draining of cold trap, take a sample of liquid UFg
frﬁm SP"]-OA, B’ c OI' Do

(9) When weight rise on WI-905, 906 or 907 stops, determine if
celculated inventory of cold trap has drained.

(10) Vhen inventory of a cold trap has dreined, close drain line
valve.

(11) When capacity of a vaporizer is reached, (maximum capacity
4,931 pounds)¥*:

*If a different type cylinder is substituted, do not £ill to more than

3.08 times the water capacity.
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(a) Close valve on cylinder and first valve in line UL-32A,
BorcC.

(b) Evacuaste pigteill and section of drain manifold through the
evacuation line E-21A, B or C.

(¢) Close second block valve in line UL-32A, B or C.

(d) Open valve in air line comnection to buffer between valves
in line UL-32A, B or C,

(e) Disconnect pigtail from menifold.

(£) Record weight of UF6 cylinder,

b. Vaporizing Ug‘é to Cascade

(1)
(2)
(3)

(%)
(5)
(6)
(7)
(8)

(9)
(10)

(11)

Check weight of UF6 cylinder.
Connect pigtail to cascade feed manifold UG=33A;, B or C.

Close valve in air line comnection to buffer between valves in
line UG=-33A, B or C,

Open first block valve in line UG=-334, B or C.

Evacuate pigtail and section of manifold through E-364, B or C
by opening the evacustion line valve. When PRC-911, 912, or
913 shows line is evacuated, close evacuation line valve.

Open valve on UF6 cylinder,

Start heaters and blower by pushing "on" button at vaporizer
control panel.

When pressure as read from PRC=91l, 912 or 913 reaches 23 psia,
the veporizer is ready to go "onstream".

Open second valve in UG=33A, B or C to cascade feed header UG-3k.
Record weight of vaporizer at regular intervals.

When weight of UF, in cylinder drops to 400 pounds, shut down the
emgty vaporizer and valve in e full vaporizer.

(a) Turn off heaters.

(b) Close second valve in line (UG-33A, B or C) to cascade feed
_hea.der.

(¢) Open air louvres on v:aporizer hester bhox.
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(d) Close valve on UF¢ cylinder. o
(e) Evacuate section of manifold and pigtail.
(f) Close first block valve in line UG-33A, B or C.

(g) Open valve in air line comnection to buffer between
valves in line UG=-33A, B or C.

(n) Discommect pigtail.

(1) Record weight of UFg cylinder.

5. Ash Receiver Hendling (Figure 32)

8. Receiver Ins‘ballation

(1)
(2)

(3)

(%)

(5)

(6)

(7
(8)

Place adaspter over ash drum (a specially adapted 30 ga.llon
feed drum) and install clamp ring.

Move assembly into shield container and install shield cover
securely.

Install special cover on can adapter and pressure to 2.5 psig

with air. Tighten shield cover umntil there is no detectable

decreaese in pressure in fifteen minutes end remove special
cover,

Remove grating over ash pit and lower receiver assembly into
pit so that dolly will f£it under the lifting flange. Posi-

tion dolly around the flange and lower assembly the rest of

the way.

Open dry box doors and push dolly into dry box. When the
vheels hit the stops, assembly will be directly under center-
line of reactor flange. Gemco valves on the bottom of re-
actor mist be closed.

Turn hendwheel at floor level approximately fifteen times
wntil can hits the gasket and then turn wheel approximately
1/8 turn further to seal gasket. (The weight of ash re-
ceiver should be indicated om WI-956, 958 or 960)

Open receiver to process by opening the two Gemco valves.

Check period.ically for evidence of leekage as shown by &
white deposit of UO.F, around the flange. If necessary

~ tighten closure witﬁ gandwheel.
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Receiver Removal

(1)
(2)

(3)
(4)
(5)
(6)
(7)

(8)
(9)

When receiver is full, close Gemco valves.

Purge receiver free of UF, by alternately evacuating through
line E-32A, B or C and pressuring through line N-20A, B or C.

Lower assembly slowly with handwheel until screws hit stops.

Open upper swinging door in the ash pit dry box, roll dolly
to intermediate position in dry box, and plece special cover
on top of can neck.

Roll dolly completely out of dry box and tighten special
cover,

Lift receiver l/h inch off the dolly and roll the d.olly'back
toward dry box.

Remove the receiver and shield assem'bly from pit and place on
truck,

Instell empty receiver on reactor.

Transfer full receivsr in shield to designated storage area
where shield is removed and returned to feed plant area for
reuse. The procedure for removing the ash receiver from the
ghield at the storage area is as follows:

(a) By use of a hoist, remove shielded receiver froun truck
and set it on the ground.

(b) Remove cap screws holding shield cover to shield.
(¢) Place a sling under lifting lugs on the funnel adapter

and 1lift receiver, with shield cover, out of shield
eand place on storage platform.

() Remove sling from adapter and use it to lift shield
cover from the ash receiver. The shield and ite cover
are now ready for return to the feed plant.




B. Shakedown Procedure

1. HF Recirculation System

Shekedown of the HF recirculation system is performed in three
major steps, (a) testing of the nitrogen, purge,and water flush
gsystems for each piece of equipment, (b) testing for the correct
functioning of the process automatic pressure controls, (c) de-
termination of flow continuity in the process piping.

a. Nitrogen, Purge, and Water Flush Systems

(1) Close all process and utility block velves (with exception
of locked open velves).

(2) Set CV-1087 to give 2.5 psig in the main nitrogen header
N-1 as indicated on PI-1088.

(3) Test the nitrogen purge to each piece of equipment by
opening the inlet nitrogen valve and allowing the pres-
sure to reach at least 1 psig. Close the nitrogen inlet
valve and open the evacustion valve, If the pressure
drops to atmospheric (as noted on the proper PI¥), flow
through the evacuation lines is indicated.

(k) Test the flow of nitrogen to each bellows connector by
getting the pressure control valve on the appropriate
buffer system panel to give 15" HZO pressure in the
header. Open the valve to each béllows and if the pres-
sure suddenly drops and rises again, as noted on the
proper PI, flow to the bellows buffering zone is indi-
cated.

(5) Check for flow of nitrogen to the HF blower seals by
setting PCV-1143 to give 1 psig as shown on PI-11h7,
Open the tramsfer cock to each blower seal snd observe
PI-1146 for evidence of flow through the seal.

(6) Test the water flush system to each piece of equipment by
opening the water inlet and drain valves and allowing a
small amount of water to flow through the equipment.
Check for drainage through HFL-2T7 by opening the sample.
line SP-2., After completion cf tests, all equipment must
be drained. In conjunction with the water flush test on
the still hold tank (H-9) the flow control velve (CV-968)
should be tested for proper functioning, as follows:

*It will be necessary to test the purge and evacuation lines for the equip-
ment not serviced individually by pressure indicating instruments (e.g.,
HF superheater) in conjunction with other items.
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(a) Open the maphole located in the top of the tenk and
£111 the tank approximately half full of water.

(b) Replace the manhole cover and open the block valve in
the drain line HFL-16, :

(¢) Check the operation of CV-968 by setting valve positions
on LIX-963, Check the operation of LBM-962 by observing
the change in liquid level in the tank as indicated on
LIX=963,

b. Automatic Pressure Comtrols

(1)

(2)

(3)

HF Mixing Chember (H=i)

(a) Admit nitrogen to the mixing chamber. When the pres-
sure, a8 indicated on FRX-752, reaches l.5 psig,
CV-755, the vent relief valve, should cpen end AI-98T
should be actuated. After the nitrogen is shut off,
CV=T755 should close. .

(b) CV-753, the nitrogen relief valve, is set to open at
minus 5" H,O pressure. Since this pressure cannot be
obteined 1B these tests, the valve must be reset to
approximately 1/4 psig to check its functioning. Open
the block valves around CV<=753 and open the evacuation
valve. When the pressure in the mixing chamber falls
below 1/4 psig, as indicated on PRX-752, CV-753 should
open and admit nitrogen. AI-985 will be actuated.
Close the evacuation valve and note if CV-753 closes
vhen the pressure reaches 1/4 psig.

(c) Reset CV-T53 to minus 5" H,0 pressure and open the
block valve between CV-T54"and the mixing chamber.
CV-T54 should open., Admit nitrogen to H-4, When the
pressure in H-4 rises to 13" H,O pressure, CV=754
should close.

HF Reactors (H-54, B end C)

The flow control and pressure relief valves will be tested
in conjunction with the fluorination reactors and will be
described in section V-B<k,

Sodium Fluoride Traps (H-13A and B) -

Connect a portable pressure indicator to sample point SP-1
or SP-3., Admit nitrogen to the trap being tested through
the purge line and when the pressure in the trap reaches
1.5 psig, the relief valve CV-1076 or 1078 should open.
When the nitrogen flow is stopped, the pressure will drop .
and the control valve should close. .
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¢. Determination of Continuity of Flow in Process Piping

(1)

(2)
(3)

(&)
(5)
(6)
(7)

(8)
(9)
(10)

(11)
(12)
(13)
(1%)

(15)

(16)
(7)

(18)

Open block valves and close bypass around the nitrogen inlet
control valve CV-753. :

Open block valves around the HF relief valve CvV=755,

Clos; block valves and bypess valve around the HF feed valve
CV-T ° . .

Open block valves and close bypass around the superhester.

Open block valves on the inlets (upstream of flow and relief
control valves) and outlets of the reactors, and close nitro-
gen purge valves.

Open inlet and outlet valves to one partial condemser end
close valves to the other condenser (to check one at a time).

Close block valves and bypass valve around water control
valve CV-T49 to partial condensers.

Close both drain valves from partial condensers.
Close liquid outlet and drain valves on still feed tank,

Open inlet and outlet velves to blower to0 be used and close
valves around other blower.

Close nitrogen and evacuation valves to blower inlets.
Close block valves around NaF traps and HF purge valve CV-T6k,
Close vent bypass valve between HFG-28A and HFG-2k.

Close valves in nitrogen and evacustion lines to mixing drum
end superheater. ‘

Unless the loop in the still pot overflow comtains liquid, or
unless the normelly locked open valve between the condenser
end the blowers (in HFG-19) is closed, air may pass through
the still and reflux condenser into (or out of) the recircu-
lation system. If closing the valve is undesirable from a
safety standpoint, during testing, the still pot may be filled
with water through the water flush connection et the top of
the still.

Admit cooling water to the partial condensers.

Tuarn on a8ll equipment and piping heaters (follow reactor
heet-up schedule as outlined in the Appendix - Section IX-C).

Start nitrogen seel feed to blowers H-12A or B and gtart
blowers. '
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, feed screw and the powder retention time on each tray reactor.
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(19) Adjust reactor pressure to atmospheric, admitting or venting
H2 as necessary,

(20) Observe the following:

(a) The various pressure and flow indicating and recording
instruments for abnormally high or low valves.

(b) The functioning of temperature control instruments.

Dry Runs on. Hydrofluorination Reactors

The mechanical functioning of each hydrofluorination reactor and an
feed screw must be checked before test runs can be made to determins
the proper settings for speed of operation and the timing cycle. The
design conditions call for a cycle of "on" one minute - "off" fourteen
minutes, and an average feed rate of 97 pounds U’O2 per hour, so that
the screw and reactor transport the powder at a peak rate of 1455
pounds per hour. In order to save time in shekedown, andstill run
under conditions which can be extrapoleted to plant operation, the
cycle may be shortened by a factor of 2 or 3. Since the U0, feed
rate, under conditions encountered in the plent, will be directly pro-

portional to the RPM of the screw flight, calibretion at only one speed
is necesgsary. ‘

Visual observation of the powder movement in each reactor must be made
to determine the minimum frequency of oscillation required for posi-
tive movement of powder. Pilot plant studies show this minimum speed
to be approximately 650 RPM.

The dry run outlined below will determine the calibration of each U02

a. Settiggs H

(1) Turn on heat to the reactor and screw and adjust temperature
to the conditions specified in section VL.

(2) U02 feed screw RPM < 1k,

(3) Tray drive RPM = the minimum frequency necessary for positive
movement plus 50,

(4) Tray vibration and feed cycle = on one minute, off 63 minutes
(1:6% cycle) with the time delay relays set at five seconds.
This cycle is the shortest that can be used with the right an
screv speed.

(5) UF, feed screw RPM = 6,

(6) Fluorination tray drive RPM & 950.
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b. Operation:

(1)
(2)

(3)
()

(5)
(6)
(7)
(8)

(9)
(10)

(11)
(12)
(13)

(1k)

(15)

(16)

Load three drums of U0, into the feed hopper. (See Section
V-A for procedure to bé used).

Run the U0, feed screw and the hydrofluorinstion reactor on con=-
tinuous operation for ten minutes. This procedure is necessary
to insure £illing the screw.

Stop the an feed screw.

Vibrate both reactors and run the UF L feed screw until there is
no further increase in the weight of the ash receiver (i.e., the
reactors are empty).

Record the weight of the ash receiver.

Start the U02 feed screw and the hydrofluorination tréy on the
intermittent cycle.

Take readings of the UO2 hopper weight at fifteen minute inter-
vals. _

When the UF, hopper Just begins to increase in weight, start
the UF fee% screw and the fluorination tray, and adjust speed
of screw to meximum to keep hopper empty.

Take readings of the ash receiver weight at 15 minute intervals.

Chenge ash receivers when the powder weight reaches TOO pounds
(see Section V-A for procedure). Stop the UF) feed screw and
the fluorination tray when changing ash receivers., Record the
welght of each receiver.

Stop the hydrofluoriné.tion tray and the er feed screw after
8 hours. Record the weight of the U0, hopper at this time,
Stop the UF, feed screw and fluorination tray when there is no
further increase in the weight of the ash receiver.

Change ash receivers and record the weight of the powder removed
from the systenm.

Start the hydrofluorination tray on the intermittent cycle and
ran the UF&- feed screw and fluorinetion tray continuously. Do

not start the an feed screw.

Run until there is no i‘urther increase in the weight of the ash
receiver.

Remove the ash receiver and record the weight of the powder re-
moved from the system.
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c. Evaluation Of The Dry Run

(1) The total weight of the powder removed from the trays will be
the U0, feed rate for eight hours. As this run was made with
& 136% cycle, the feed rate was twice as great as the feed rate
would be with a 1l:14 cycle. Therefore, the weight of powder
divided by sixteen equals the feed rate in pounds per hour for:
the 1:1% cycle.

(2) The UO, feed rate divided by 97 and multiplied by the observed
screw ﬁm equals the correct screw RPM required for the plant
feed rate (97 pounds per hour) . :

(3) The weight of the powder removed from the hydrofluorination
tray divided by the UO, feed rate for the 1:1% cycle will
give the powder retentIon time in hours for the design cycle.

(%) The record of the U0, hopper and ash receiver weights will
show any irregularities in the feed to or from the tray.
Channeling or bridging in the UO, hopper will cause erratic
feeding to the tray; poor vibratIon will result in an irregu-
lar product rate.

d. Additional Dry Runs

If the powder retention time is determined to be between 3-1/2 and
four hours on a l:1k# cycle, & twelve-hour run under identical con-
ditions mst be made. This run will serve as & test for gradual
powder build-up on the tray and will also recheck the U0, feed
rate. However, if the powder retention time does not fall in this
range, additional eight-hour runs at other vibration frequencies
mst be made until the correct frequency is determined. This value
mst then be confirmed with a twelve-hour run as above.

3. HF Runs On Hydrofluorination Reactors

After the settings for a UOQ, feed rate of 97 pounds per hour, and a pow-
der retention time of four %ours have been determined by the dry rums,
test runs using HF must be made. Several runs may be necessary to de-
termine the minimm retention time required to produce a UFy assaying
less than l% UO2 and to determine the temperature settings that will
give a lump-free powder.

The procedure'for the first run is outlined below:
a. Settings
(1) Tray and feed screw settings as determined from the dry rums.

(2) The conditions for operation are the same as those outlined
for plant start-up, hydrofluorination system, on a 1:14 cycle.

(3) Fluorination tray temperature = 800°F.
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b. gEration

(1)

‘Load three drums of U0, into the feed hopper.

(2) Run the U0, feed screw and hydrofluorination tray continuously

(3)
(%)

(5).

(6)
(7)

(8)

(9)
(10)

(11)

(12)

(13)
(1)

for tem minutes.
Stop the U02 feed screw.

Vibrate both trays and run the UF), feed screw until there is no
further increase of weight in the ash receiver.

Change ash receivers. Items {2) through (5) are necéssary to £ill
the screw and may be omitted if the screw is already full.

Start the hydrofluorination run as ocutlined in plant start-up.

Take thirty-minute readings of the U0, hopper weight, the UFy,
hopper weight, the ash receiver weight, the tray temperatures,
the inlet gas temperature, the temperature of the gas after the
superheater, the temperature of the gas after the partial con-
denser, the system pressures and the gas flow.

Follow normal operating procedure until the amount of powder in
the UF), hopper is sufficient to start the UF) screw and reactor
(100 pounds). BRun UFy screw at 3 RPM and the fluorination reactor
on continuous vibration. If necessary, adjust the UFy, screw speed
to keep a constant weight in the UFL; hopper. This operation will
then furnish calibration of the UF), screw under plant conditioms.

Change ash receivers after eight hours.

Shut off all equipment after twelve hours and purge the trays for
one hour. ‘

After the purge gas is turned off, take two samples of the powder
in thé UFy hopper and two samples from epch ash receiver. These
samples must be analyzed for total U, s fluoride and smmonium
oxalate insolubles.

Start vibration of the fluorination tray and run the UF), screw at
6 RPM. Run until there is no further increase of the weight in
the ash receiver. .

Change ash receiver and record its weight.

Start the hydrofluorination tray (on one minute, off 6% minutes),
the fluorination tray, and the UFy feed screw (6 RPM). Run until
there is no further increase of the weight in the ash receiver.
Do not start the UO, feed screw. The weight of powder removed
in this step will be the weight of the powder remaining on the
hydrofluorination tray.
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¢. Evaluation Of The Runv

d.

(1) The UO, feed rate will be calculated by dividing the total
weight“of the powder (corrected to U02) by the length of the
m.

(2) The retention time will be calculated by dividing the welght
of the powder on the hydrofluorination tray (corrected to
U02) by the feed rate.

(3) The % unreacted U0, = % A.0.I. (emmonium oxalate insoluble).

(4) The % ot = totel U - U*l‘. |

(5) The % UOF, = % U‘*’6 x 1.29.

(6) The % UF) may be determined in two ways -
() $UF, = (BT - % o*6 x 0.16) x k.13

(6) % ur, = (60" - % A.0.1. x 0.88) x 1.32

" (7) The amount of luwping is estimated by visual inspection of the

UF,+ product.

Additional HF Buns

If the powder asseys more than 1% U0,, the retention time or the
temperatures, or both, must be incre@sed. If lumping or caking
occurs, the temperatures must be decressed (see Preventive and
Remedial Operation). "

The effécts of temperature snd retention time on the conversion
efficiency are described in the Quarterly Reports listed in the
Appendix, (Section IX-A).

%4, Fluorine Recirculetion System

Shekedown of the fluorine recirculating system is performed in three
mejor steps as follows: (a) testing of the purge emd evacuation
systems; (b) testing of the operation of the automatic pressure controls;
and (c) determinetion of the continuity of flow in procese piping.

8.

Purge and Evacuation Systems

(1) Close all valves on process end utility lines (with the ex-
ception of locked open valves).

(2) Set CV-1070 to control the weter temperature at 110°F in
header W-5. ’

(3) Open water inlet end outlet lines to vacuum pump (r-21).




(%)
(5)
(6)
(9

(8)
- (9)

(10)

(11)
(12)

(13)

(%)
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0pen pump discharge valve, and inlet and outlet valves on
alumina trap (F-20).

Close bypass velve around alumina trap.
Turn on vacuum pump.

Pressure the following pieces of equipment to nitrogen line
pPressure:

Primery Compressors F-hA and B
Secondary Compressors F-8A and B
Primary Coolers F-3A and B.

Open block valve between headers E-1 and E-2k.

Open the appropriate evacuvation valve on each piece of equipment
listed in (7) separately and check evacuation on PI-1066.

With all evacuation valves to the above equipment open, turn
pump off and pressure equipment to atmospheric pressure.

Close block valve between headers E-1 and E-2k.
Test the flow of nitrogen to each bellows connector by setting

the pressure control valve on the appropriate buffer system panel
to give 15" H20 pressure in the header. Open the valve to each

‘bellows-1f thé pressure suddenly drops and rises egein, as noted

on the proper PI, flow to the bellows buffering zone is indicated.

Check for flow of air to the fluorine compressor seals by setting
PCV-114h and 1163 to give 1 psig as shown on PI-1159 and PI-1153.
Open the tramnsfer cock to each seal feed comnection on each of
the four compressors and observe PI-1158 and 1152 for evidence of
flow through each seal.

Testing of the purge and evacuation system for the rest of the
fluorination plant equipment will be carried out in conjunction
with testing of the automatic pressure controls.

b. Automstic Pressure Controls

(1)

Hydrofluorination and Fluorination Reactors

(&) Close block valves in HFG-8 and bypass, and HFG-1l0A, B and
c. :

(b) Open block valves around evacuation conmtrol valve CV-1068.

(¢) start vacuum pump. Obserye the pressure on PI-1066 when
CV-1068 closes. It shomld be 5" Hg. vacuwm.
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(d) Set the pressure relief valves (CV-772, 792, 812, 841, 858 and
875) to relieve at minus 2 psig and plus 2 psig by means of the
appropriate pressure blind switches.

(e) Open nitrogen inlet valve from line N-17 to each reactor line
until the pressure is 1 psig, then close valve.

(£) Open nitrogen inlet valve in line N-13 until the above relief
valves open as indicated by the actuation of high pressure alarms
AI-T69, 789, 809, 838, 855 and 873. .

(g) Open the evacuation block valves in header E-20A, B or C and pump
on the reactor until the relief valves listed above open as indi-
cated by the actuation of low pressure alarms AI-T70, 790, 810,
839, 856 and 872.

(h) Pressure reactors to atmospheric pressure by opening the nitrogen
block valves from header N-17 to each reactor. :

(2) Mixing Chamber

(a) Set PIX-94%2 on proportional control, and adjust to control at
fifteen inches HQOO

(b) Open block valves around CV-939, system pressure control valve,
high pressure relief valves CV-Qil and 945, and bypass around
alumine traps (F-22A and B).

(c) When the pressure in the mixing chamber reaches sgix inches as
shown on PRX-936, low pressure relief valve CV-943 should close,
and alarm AI-1009 will turn off.

(4) Slowly admit nitrogen to the mixing chamber through the block
valve in line N-8. When the pressure reaches 1 psig, PBS-937
should open CV-939. Immediately after CV-939 opens, CV-Oili and
o5 should open, and alarm AI-1007 will be actuated.

(e) Close nitrogen inlet valve to the mixing chamber. Observe (1) the
pressure on PIX-942 at which Cv-9iki closes as indicated by AI-1007
turning off, and (2) the pressure at which CV-945 closes as shown
by loss of flow on PI-9i8.

(3) NeF Traps

(a) Open nitrogen inlet valves in lines N-12A and B to the NaF traps
F-10A and B, and observe whether the relief valves CV-1080 and
1082 open.

(b) Open outlet block valves to stack in lines RG-26A and B to return
the NaF traps to atmospheric pressure. CV -1080 and 1082 should
close.




c. Determination of Continuity of Flow im Process Piping

(1)

(2)
(3)

(4)

(5)
(6)
(M

(8)
9

(10)
(11)

(12)

(13)

(1)

5)

Turn on all equipment and piping heaters (follow reactor heat-
up schedule as outlined in the Appendix - -Sect_ion IX-C).

Close all nitrogen purge and evacuation block valves.

Open block valves on the inlets (upstresm of flow and relief
control valves) and primary and secondary outleis of the
reactors. ' ‘ :

Open inlet and outlet valves around one primary and one secon-
dery compressor and close valves to the other two (to check
one at & time). ' ‘

Open block valves around compressor recycle control valves
CV-927 and 897.

Open water inlet valves to the primary and secondary gas
coolers. o

Open inlet and outlet valves around cne primary and one secon-
dary cold trap end close valves on other traps (to check one
trap at a time).

Open inlet and outlet valves around the NaF traps.

Block valves sround the pressure comtrol valve, CV-939, the

high pressure relief valves, CV-Oli4 and o5, and the vacuum

relief valve CV-943 are already locked open; close the block
valves in the bypasses around CV-939 apd CV-943.

Close block valves in the liquid drain lines from all cold traps.

Close block valves in the lines between the NeF traps and the
vent lins. ' :

Close block velves and bypass valve around the fluorine inle
control valve, CV-955. ,

Open manually operated flow control valves , CV=834, 851 and
868 in the reactor inlet lines.

Start air seal feed to the primary compressor F-UtA or B and
start compressor. After compressor is started, adjust seal
feed pressure to 1/4 to 1/2 pound above process pressure.

Set PIX-942 on proporticnal control and adjust to conbrol -
system pressure upstream of the pressure control valve CV-939
at 15" 320,,’ : :




(16)
ar)

(18)
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Open menually opersted flow control valves, CV-828, 845
and 862 in the secondary recycle lines.

Start air sesl feed to the secondary compressor F-8A or B
and start compressor. Adjust seal feed pressure aund flow.

Observe the following:

(a) The various pressure and flow indicating and recording
instruments for ebnormally high or low values.

(b) The functioning of temperature control instruments.

5. Dry Runs on Fluorination Reactors

UF, made by Mallinckrodt will be used to check the functioning of each
fluorination trey and UF, feed screw. The UF), will be charged to the
UO2 feed hopper and will be preheated on the hydrofluorination tray.
Theé following procedure will be used:

8e Settings:

(1) The hydrofluorination tray temperatures will be the same as
those required in the HF step (see Plant Start-Up, Section V-
C). _

(2) The fluorination tray temperatures will be the seme as those
required in the F, step (see Plant Start-Up, Section V-C).

(3) o, feed screw RPM = 19,

(k) Hydrofluorination tray drive RPM = the minimum required for
powder movement plus 50.

(5) Hydrofluorination tray drive and UO, feed cycle ® 1:14, with
the time delays set at five seconds. :

(6) UF), feed screw RFPM = 3,

(7) Fluorination tray drive RPM = 950,

b. Operation:

(1) Charge 1200 pounds of UF) to an empty U0, feed hopper. (Re=- '
£111 as required.) . .

(2) Run UO, feed screw and hydrofluorination tray continuously

for th%ee minutes.

(3) start U0, feed screw and hydrofluorination tray on the inter-
mittent c¢ycle,
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(¥) Record the U0, hopper ireights at thirty-minute intervals.

(5) When the UF hopper weight has increased 150 pounds, start
: b
the Wh- -gerew and fluorination tray.

(6) Record the ash receiver weights every thirty minutes.

(7) Adjust the UFy -feed screw RPM to keep & constant weight in
the Urhbhoppe%. o

(8) After the UF, hopper weight has been held constant for one
. nour, meke a one-hour check of the feed rate.

(9) If the feed rate is not 114 pounds/hour, adjust the RPM of
the 002 feed screw in the following manner: *

RPM x 1lh/feed rate = the correct setting.

(10) Synchronize both screws at the feed rate of 11k pounds/hour
of Wh’ and meke a four-hour check of the feed rate taking
U02 hopper and ash receiver weights every 30 minutes as in
Section V-B-2. ,

6, ge Runs on Fluorination Reactors

a.

Check of The Conversion in The Reaction Section

Start the F. run immedistely after the dry run so that the tempera-
ture of the“powder in the intermediate hopper will not be lowered
appreciasbly, (See Preventive and Remedial Operation.)

The first run will last twelve hours and will follow the plant
start-up procedure for the primary recycle system. Instead of
passing 10% of the flow over the cleanup section, the bleed gas
will be teken through the bypass line (RG-4O) and the flow will
be indicated by the reading on PI-689.

After twelve hours, the run must be stopped (see Normal Shutdown
Procedure) snd the tray purged. The ash must be weighed end the
tray must be checked for evidence of caking. Attempts should be
made (by visual cbservation) to get a qualitative picture of the
distribution of any cake remeining on the tray before it is
scraped off and weighed. '

Refer to "Preventive and Remedisl Operation” if excessive caking
or poor conversion of UF), to UF. is found in the test run. Alter
conditions accordingly and repedt the twelve-hour runs until satis-
factory results are obtained.




b.

7L

Check of The Efficiency of The Cleanup Section

After the optimum conditions for the UF, to UF, resction are
determined by the preceding rums, the efficiency of the clean-
up section must be checked., This run will also last for twelve
hours and will follow the "Plant Start-Up Procedure”. After
twelve hours the results must be examined es in the preceding
runs end the conditions corrected if necessary. (See "Fre-
ventive and Remedial Operation” - Section V-E).
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_ C. Plant Start-Up .

1. Mluorinatidn System - Conditions

Close sll nitrogen purge, water flush, evacuation, and sample
valves. Turn on all line heaters. The following valves must
be locked open:

NaF traps (H-13A and B) relief block

Reflux condenser (H-11l) gas outlet

Reflux condenser (H-1l) water outlet
Partiel condensers (H-TA and B) water outlet
CV-755 inlet and outlet block -
Superheater (H-3) inlet and outlet block

- Azeotrope cooler weter outlet

Distillation column (H-10) overflow

. HF reactors (H-6A, B and C) relief block.

a. Mixing Chamber (H-It)

(1) Set PBS-984-P-8 to open low preséure relief valve CV-T53
(1ine N-23) at minus 5% H20. A-AT-985-P-8 will operate
when CV-T753 opens. ‘ -

(2) Open block valves on either side of CV-753.

(3) Close bypass valvé around CV=753.

(k) sSet PBS-986-P-8 to open high pressure relief valve CV-755
(vent line) at plus 35" E,0. A-AI-987~P-8 will operate
when CV-755 opens.

(5) Open block valves on either side of CV-T55.

(6) Set PRX-T52-P-8 to open HF inlet control valve CV-T54
(1ine HFG-5) at approximately atmospheric pressure.

(7) Close block valves on either side of Cv-T54.
(8) Close bypase valve around CV-T5k.

b, HF ﬂprhea.ter‘ (B-3)

(1) Set shell temperature of the superheater on TBS-757-L
at 650 F.

(2) Open block valves on either side of the superhesater,
(line EFG-6);

(3) Close bypass velve around the superheater (line HFG-6).

() Turn on heaters.
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HF Preheaters (H-S5A, B, C)

(1) Set TIC-439-P-6, Lh0-P-6, and Lh1-P-6 at 1000°F.

(2) Turn on heaters.

d. Hydrofluorination Trays (H-6A, B, C)

€.
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(1) Set tray pressure relief valves (CV-T72, 792, 812) to open at
plus 2.5 psig and minus 2.5 psigo

(a) Set PBsS-T68-L, PBS-T88-L and PBS-808-L at plus 2.5 psig.

(b) Set PBS=996-L, PBS-997~L and PBS=998-L at minus 2.5 psig.

(2) Turn on heat to furnaces.

Section IX-C.

(3) Set furnace temperstures as follows:

(a) Zome 1. T750°F.
A Reactor-TIC=412~P=2,
B Reactor-TIC-413-P-2,
C Reactor-TIC-414-P-2,

(b) Zome 2. 850°F.
A Reactor-TIC-418~P-3,
B Reactor-TIC=419-P-3,
C Reactor-TIC-420=P=3 3

(c) Zome 3. 950°F,
‘A Reactor=TIC=42L=P=},
B Reactor-TIC =h-25=P=JL
c Reactor=TIC-»h26~P=Jl-

(@) Zome &, 1050°F.
" A Reactor-TIC-430-P-5,
B Reactor-TIC-431-P-5,
c Reactor=TIC=h32=P-5 R

(k) Set the on-off cycle and the vibrator RPM to give a four-hour
' retention time as determined by shakedown rums.

U0,_Feed Hoppers (H-17A, B, C)

(1) Set the low powder level cut-off switches, PBS-780-P-9,

TIC-415-P=~2

TIC=416-P=2

TIC-417~P-2

TIC=421-P=3
TIC-422=P=3
TIC-423-P~3

TIC=42T-P=k
TIC=428-P=li
PIC-429-P=lt

TIC=433=P=5
TIC=-434-P-5
TIC=-435=P=5

Follow heating schedule shown in ‘

P.'BS-SOO-P-9, end PBS-820-P=9 and the low level alarm switches

PBS-969-L, PBS-971-L, PBS-973-L at 300 pounds.
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(2) Close Gemco loading valve on the feed hopper.
(3) Open the slide gate.

o, Feed Screws (H-31A, B, C)

(1) Set TIC-436-P-6, TIC-437-P-6 and TIC-438-P-6, at 700°F.

(2) Set the screw drive te deliver 97 pounds U02/hour as determined
by the shakedown rums. _

(3) ‘rnrn on hesters.

HF Partial Condenser (H-TA, B)

(1) Set TIX-Th8-P-8 to comtrol the flow of cooling water through
CV=-T49 °(:Line W=25) in order to meinmtain sn exit gas temperature
of 185

P,
(2) Open block valves on either side of CV-T49.,
(3) Close the bypass valve around CV-Th9.

(4) Open block valves on either side of the condenser to be used,
(line HFG-13A or B and line HFL-14A or B).

(5) Close block valves on either side of the spare condenser,
(1ine HFG-13A or B and line HFL-1%A or B).

(6) Open block valve in water inlet (line W-12A or B) to the con-
- denser in use. Close the corresponding valve in the line to
the spare condenser. .

Recirculating Gas Blowers (H~12A and B)

(1) Open block velves on either side of the blower to be used
(1ines HFG-22A or B and HFG-23A or B).

(2) Close block valves on either side of the spare blower (1ines
HFG-22A or B and HFG-23A or B).

(3) Turn on nitrogen to pump seals and gset pressure at 1 psig
(PI-1147-L). This pressure may be adjusted during operation to
1/k to 1/2 psi above process pressure. :

() Turn on pump casing heaters.

Hold Tank (H-9)

(1) Close drain valves (line HFL-26).
(2) Close block valves (line HFL-16) to the distillation columm (H-19).
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(3_) Close block valve on the bypass line connecting HFL-26 to HFL-16.

HF Still (H-10); Reflux Condenser (H-1l): Azeotrope Cooler (H-1k)

(1) Fill the still reboiler and liquid leg seal with water.
(2) Close the following valves:
(a) Control valve CV-968 (line ‘m-=16)°.
(b) Block valve in bypass around liquid leg (line HFL-27).
(3) Open the following block valves: |
(a) Water inlet (line W-22) to azeotrope cooler.
(b) Water inlet (J.ine W=1ll) to reflux condenser.
(¢) Downstream of CV-968 (line HFL-16).

(k) Set TIX-Thk so that 3he reflux condenser gas outlet temperature
is controlled at 185 F.

NeF Traps (H-13A and B)

Each trap has a capacity of approximately. 44 pounds of HF when
operated at conditions shown on the process flow sheet. This
capacity corresponds to an adsorption period of approximately 1l
hours. ' - '

(1) Set trap relief valves (CV-1076, 1078) at 1.5 psig.
(2) Adsorption Cycle

During normal oﬁeration one of the traps will be used for ad-
sorption wvhile the other trap is being regenerated. The trap
being regenerated is referred to as the spare trap.

(a) Open block valves on either side of bleed control valve
CV-T6l4 (1ine HFG-28). Close bypass.

(b') ‘Set the HF analyzer, XX-1222, to open CV-764 when the
inerts concentration increases asbove 5%.

(¢) Open inlet block valve on the NaF trap to be used
(1ine HFG-11lA or B).

() Close inlet block velve on the spare trap (line HFG-11lA or
B).

(e) Open vent block valve from the trap to be used, (line
HFG-34A or B).
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(£) Close outlet block valve (line HFG-30A or B).
(g) Close NaF trap bypass valve (line HFG-284).
(h.). Set temperature comtroller TBS-758 or T59 at 200°F,

(1) Twn on heaters.

(3) Regemeration Cycle
The trap adsorbing is referred to as the spare trap. .

() Close inlet block valve to the trap to be regenerated
(1ine HFG-11A or B).

(b) Close vent block valve (line HFG-34A or B).
(c) Open outlet block valve (line EFG-30A or B).

(a)  Set tegpera‘hure control switch TBS-T58-L or 759-L
at 900°F,

1, Bellows
(1) Tun on the N, buffer to all bellows and check for leaks.

(2) Set bellows buffer pressure at 1/2 psig as read on
PI's-1103, 1104, 1105, 1106 end 1107.

2. Hydrofluorination System - Start-Up

a. Start=Up of a Reactor _I.ine

If one or more lines are alrea.dy in operation, omit steps 3 and 6
below. Close all inlet and outlet block valves to both reactors '
in lines which are either shut down or being sterted up.

(1) ‘Pransfer three drums of U0, (epproximately 800 pounds/drum)
to the feed hopper.

(2) sStart the U0, screw conveyor, H=-31A, B or C, and ellow it to
run for app tely three minutes. The conveyors are started
. end stopped independently of the reactor vibrators by pushing
the proper start or stop button located on the reactor support
framevork near the drive unit. '

(3) sStart HF recirculating ges blower, H-12A or B, The start-stop
buttons for the blowers are located near the blower stends.

‘(%) Open hydrofluorination reactor outlet block valves.
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(5)

(6)

(1)

(8)

(9)

Start reactor vibrator and screw conveyor by pushing the

"Normel Start"” button located near the drive units on the
reactor support framework. This will start the comveyor

and vibrator on the intermittent cycle. Allow reactor to
go through one "on" cycle before the next step.

Open block valves sround HF feed valve CV-754% (line HFG-5).
The system is now open to the HF vaporizers in the fluorine
plant.,

Open reactor inlet block valve (line HFG-9A, B or C) and ad-
just inlet comtrol valve CV-T76, 796, or 816 to hydro-
fluorinetion reactor so that the pressure indicator PIX-T75=-
P9, T795-P-9, or 815-P-9 shows a flow of 160 pounds of HF
per hour,

When the UF, feed hopper (F-14A, B or C) comtains 150 pounds
of powder, (as noted on WI-T82, 802, 822) start UF, screw
conveyor (F-15A, B or C) end run for three minutes at 3 RPM
to f£ill the UF, screw. The start-stop buttons for these
conveyors are &ocated on the hydrofluorination reactor
framework near the UFh feed hopper.

Purge HF from the fluorination reactor (F-2A, B, or C)
according to the procedure outlined in Section VI.

Start-Up of HF Still

If still alreedy conmtains liquid, omit steps 2 and 3 below,

(1)
(2)
(3)

(k)

(5)
(6)

Turn on the heat to still column and reboiler.

‘Open control valve CV-968 by means of LII'-963-P-8.

Close CV=968 when level in hold tank drops approximately
20 gallons.

Set TRX-738-P-8 to maintain still reboiler at 230°F. The
number of heaters used to maintain the temperature of the
reboiler is manually controlled by XX-739-P=T.
Allow still to heat up and reach equilibrium.

Open snd adjust control velve CV-968 to meintain a constant
level in hold tank as shown on LIX-963-P-8.

'3, Fluorination System - Conditions

Close velves on all H2 purge, evacuation, and sample lines. Turn on
all line heaters. Thé following valves must be locked open:

Secondary cooler (F=TA, B and C) water outlet




Primary Cooler (F-3A and B) water outlet
CV¥=-939 inlet and outlet block '
CV-1080 outlet block

Cv-1082 outlet block

CV-Sk3 inlet and outlet block

CV-94li inlet and outlet block

" Fluorine reactor (F-2A, B and C) relief block

Cold trap process relief block

Cold trap refrigerant relief block

CV-1168 inlet and outlet block

002 heat exchangers relief inlet and outlet block
002 surge drum "A" relief inlet and outlet block
Cco, surge drum "B" relief inlet and outlet block
Fréon condenser relief inlet and outlet block
Cold trap 002 gas relief inlet and outlet block
Cold trap 002 liquid relief inlet and outlet block
F-39 gas inlet

Nitrogen header relief block,

a. Fluorination Reactor (¥-24, B, C)

(1) Set pressure relief valves CV-84l, 858 and 875 as follows:

(2)

(3)

A Reactor (CV-841)

PBS-837-L plus 2.5 peig
PBS-T81-L minus 2.5 psig

B Reactor (CV-858)
- PBS-854-L plus 2.5 psig

PBS-801<L minus 2.5 psig

C Reactor (CV-875)

PBS-871-L plus 2.5 psig
PBS-821-L minus 2.5 psig

Turn on heat to furnaces, follow heating schedule shown in
Section IX<C. ’

Set the furnace temperatures as fcllows:
Zons 1. 800"1?.
A Reactor-TIC-460-P-2, TIC-463-P=2

B Reactor-TIC=461-P=2, TIC-4Eh-P-2
C Reactor-TIC-462-P-2;, TIC-465~P=2
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Zone 2. 900°F.

A Reactor-TIC-466-P~3, TIC-469-P-3

B Reactor-TIC-46T7-P~3, TIC-4T0-P=3

C Reactor-TIC-468-P-3, TIC=4T1-P=3

Zone 3. 950°F.

A Reactor-TIC-4T72-P=l, TIC-4T5-P-4

B Reactor-TIC-473=P=k, TIC=4T6=P-k

C Reactor=TIC=4Th-P=l, TIC=LTT=P-k

Set reactor wvibrator at the RPM determined by shakedown rums.

Close inlet block valve to reactor (line FG=kA, B or C) and
open wide CV-834, 851 or 868 through PRX-833, 850 or 867T.

Open primary outlet block valve (line U®-5A, B or C).
Open bypass block valve (line RG-40) and close secondary outlet

block valve (line RG=15A, B or C). If a line is operating, do
not open block valve in RG-40. o

Primary Coolers (F-3A end B)

(1)
(2)
(3)

(&)

Open ges inlet block valve (line UG=TA or B) to primery cooler
t0 be used; end close corresponding valve to spare cooler.

Open gas outlet block valve (line UG-8A or B) from primary
cooler to be used and close corresponding valve to spare cooler.

Set water tgmperature control valve CV=1070 to give water tempera-
ture of 120 F as indicated on TI-1069L. '

Open weter inlet block valve (line W-8A or B) on primary cooler
+0 be used and close corresponding valve t0 spare cooler.

Primary Gas Blowers (F-4A and B)

(1)

(2)

(3)

(&)

Turn on air to blower seels. Adjust pressure (PI-1158-L) to
1/4 psi above process pressure.

Open inlet block valve (line UG-9A or B) and outlet block valve
(1ine UG-10A or B), Close corresponding valves on spare blower.

Pressure relief valves CV-1003, on blower A, and CV-1005, on
blower B, are set to open &t 2 psig.

Set pressure controller PRX-895-P-1l1l to control tray pressure
at 0 psig.
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Open block valves around.' CV-897 end close bypass valve.

(6) TPurn on pump casing heaters.

Cold Traps (F-5A through 51’-)

(1)
(2)

(3)
(k)

Cool two traps to =-55°F. See Section V-A,

Open inlet block valve (line UG-11) and outlet block velve
(1ine RG-12) on the cold traps.

Close 1/4" by:pass valve (line RG-12)

Close inlet and outlet valves on spare traps.

Secondary Coolers (F=TA, B and C)

(1)

Open weter inlet block valves (lines W-10A, B and C).

Secondary Blowers jF-BA and B)

(1) Turn on air to blower sesls; adjust pressure as indicated om
 PI-1153-L to 1/% psi sbove process pressure.

(2) Open inlet block valve (line RG-18A or B) and outlet block valve
(1ine RG-19A or B). ,

(3) Pressure relief valves CV-1072, blower F-8A, and CV-10Tk, blower
F-8B, are set to open at 3 psi. h

(%) Set pressure controller PRX-926-P-10 (line RG-16) at plus 2" E,0.

(5) Open block valves eround CV=927 and close bypess valve.

(6) Close block valves on spare blower. |

M

Turn on pump casing heaters.

Secondary Cold Trasps (F-OA, B, C)

(1)
(2)

Cool. one trap to =55°F. See Section V-A,

Open inlet block valve (line RG-21) and outlet block valve
(1ine RG-22).

(3) Close 1/4" valve in bypass line around RG-22.

NaF Traps (F-10A and B)

Each ti'ap has a capacity of approximately Ll pounds of HF. This capacity
will correspond to an adsorption period of sbout 3 days at plant condi-
tions shown on process flow sheet.
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Set NaF trap relief valves CV-1080 and 1082 to open at 1.5
peig.

Adsorption Cycles

Por the trap adsorbing,

(a) Open inlet block valve (line RG-2LA or B).

(b) Open outlet block valve (line RG-254 or B).

(c) Close vent block valve (lime RG-26A or B).

(d) Set temperature switch TBS=951 or 952 at 200°F.

(e) Close inlet and cutlet block velves on spare trap if it is
not regenerating.

(f) Turn on trap heaters.

Regeneration Cycle:

For the trap regenerating,

(a) Close inlet block valve (line RG=24A or B).

(b) Close outlet block valve (lime RG-25A or B).

(c) Open vent block valve (line RG=-26A or B),

(d) Set temperature switch TBS-951 or TBS-952 at 900°F.

(e) Close inlet and outlet block valves on spare trap if it is
not adsorbing.

Alumina Traps (F-22A and B)

(1)

(2)

(3)
()

.

(5)

Open block valves around pressure relief control valve CV-9L5
(1ine RG-29).

Lock open inlet and outlet block valves to trap F-22A or B
(1ine RG-37A or B and RG-38A or B), and close block valves on
spare trap.

Close bypass valve around the tré.ps.,

Set pressure indicating controller PIX-942-P-11 on asutomatic re-
set so that CV-945, CV-9ik and CV-943 will comtrol at approximate~
ly 15" 320 pressure.

Set PBS-1006-L 80 that A-AT-1007-P-11 will sound when comtrol
valve CV-943 opens. Set PBS-1008=L so thet A-AI-1009-P-12 will
sound when control valve CV-QUlh opens.,
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(6) Set preésure controller PBX-936=-P-11 10 control mixing
chamber pressure at 8" H,0.

(7) Open block valves arocund secondary recycle control valve
CV=939 and close bypass valve.

', (8) - set PBS-937 to open CV-939 when the pressure in mixing drum

reaches 1 psig.
I_J'é Gas Analyzer
(1) Set concentration recorder CRX-967-P=1l so that control valve

CV-955 (line FG-1) maintains the fluorine concentration in
the gas stream at 25 mol, percent.

Ash Receivers (F-13A, B, C)

(1) Attach ash receiver in its shield to the bottom of the re-
actor as described in Section V=A.

(2) Open the two Gemco valves comnecting the ash receiver to the
fluorination reactor.

Utilities

(1) Set CV-1087 (line N-34) to maintain nitrogen pressure at 2.5
psig.

(2) set CV-1062 (line A-12) and CV-1064 (line A-2) to maintein air
' pressure for cold traps end instruments at 4O psig.

(3) Set CV-1068 through DEM-1067 to limit vacuum in reactors
during evacuation cycle to 5" Hg.

(4) Open block velves and close bypass valves around CV-1062,
106k, 1068 and 1087.

Lk, Fluorination System - Start-Up

If one or more reactor lines are already in operation, omit gteps d,
f eand h.

a,

b.

Ce

d.

Start up vibrator and screw. Run until a small amount (approxi-
mately 5 pounds) of powder is in the ash receiver.

Open block valve adjacemt to F, inlet control valve, Ccv-83k,
Cv-851 or CV-868. °

Open outlet block valve (line UG=5A, B or C).

Start primary recycle F, blower, F-4A or B, Start-stop btttton'is
located near the blowers.
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Adjust control valve, CV-83%, CV-851 or CV-868 using pressure re-
corder PRX-833-P-10, PRX~850-P-10, or PRX-867-P-10 to give & flow
of 40 cfm to each reactor.

Open the block valves around CV-955 (line FG-1).

With CV-955 on manual comtrol, slowly admit F, to the system; when
the concentration of F. as recorded by CRX-967-P-ll is approximete-
1y 25 mol. percent, plece the valve on antoma‘bic control.

Start secondary recycle blower, F-8A or B. Start-stop buttons are
located near the blowers.,

When equilibrium conditions are reached, open blogk valves adjacent
to control valves, CV-828, 845, or-862 in the secondary recycle
(1ine RG-154, B, or C). Close bypass block valve (line RG=40).
Manually set PIX-827, 84 or 861 to approximetely 10% of the re=-
actor inlet flow.
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Shutdown Procedure

The shutdown procedure for the feed plant is given. for three different

' cages:’

(1) emergency shutdown from the control room only, (2) normal

shutdown of one line of reactors and switching of spared auxiliary
equipment, end (3) normal shutdown of HF and F, gas recycle systems.
The procedure for purging and flushing equipmefit is given in Section VI.

1. Emergency Shntdcwn

Emergency sh\rtdcwn of the plant from the control room may be neces-
sary in the case of a serious break in the feed or fluorine plants.
The procedure is as follows'

8.

b.
Ce

d.

Turn on emergency ventilation.

Close the control valve CV-754 on the HF supply line by means
of PRX=TH52.

Close the control valve CV<955 on the F, supply header through.
CRX-967. 2

Stop the motors on the an screws and h,ydrofluorination ree-
actors,

Stop the motors on the UF, screws and fluorination reactors.

After performing these operetions, as soon as it is possible
to reach the opersting floor, stop the motors on the F2 and
HF blowers and close the inlet and outlet block valves on the
cold traps onstreanm.

2, KNormel Shutdown of a Reactor Line and Switching of Spared

Egquipment

Normsl shutdown of one reactor line and switching of spared équip-
ment will be carried out while the rest of the equipment 1s still
in operation.

a,.

Normal Shutdown of a Lime (Bydrofluorina.tlon and Fluorinstion
Reactors

(1) Hydrofluorinetion Trays (H-6A, B or C)

(a) Shut slide gate in UO, feed hopper.

(b) Allow screw conveyor and tray to run dry of powder,
under normal operating conditions.

(¢) Slowly close block valve in HF inlet line, HFG-9A,
B or C and turn off HF preheater H-5A, B or C.

(4) Close block valve on reactor outlet line, HFG-10A,
B or C,
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(£)
(g)
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Turn off screw and vibrator reactor motors.
Purge reactor tray of HF gas.
For short down times (e.g., changing bellows, gaskets,

pecking) powder mey be left in screw and on tray. (Follow
steps ¢, d, e, and £ above.) '

(2) Fluorination Trays (F-2A, B or C)

8
(b)
(c)
(a)

(e)
(£)

Slowly close block valve on gas inlet line FG-l4A, B or C.

Close block valves on primary asnd secondary recycle lines,
UG~5A, B or C and RG-15A, B or C.

Shut down screw motor,
Vibrete tray clean of powder.
shut dc\m reactor vibrator motor.

Purge trey of F2 and UF6.

b. Switching of Spared Auxilisry Equipment

(1) HF Gas Blowers (H-12A or B)

(a)
(b)

(c)
(a)
(e)

()

Turn on seal feed to second blower.

Open block valves in inlet line HFG-22A or B and outlet line
HFG-23A or B to second blower.

Start second blower.
Stop first blower.

Close block valves in inlet line, HFG-22A or B, and outlet
line, HFG-234A or B, to first blower.

Purge first blower.

(2) Partial Condensers (H-7A or B)

(a)

(v)

(c)

Open block valve on inlet water line to idle condenser,

Opén block valves on inlet and outlet gas lines to idle
condenser, HFG-13A or B and HFL-14A or B.

Close block valves on inlet and outlet ges lines to
opersting condenser.




86

(d) Close block valve in inlet water line to operating
condenser.
(e) Flush the condenser removed from process stream.
(3) Primary Cooler (F-3A or B)

(a) Open block valve in inlet water line to idle cooler,
W-BA or B.

(b) Open block valves in gas inlet and outlet lines to
idle cooler, UG-TA or B and UG-8A or B.

(¢) Close block valves in gas inlet and cutlet lines’ to
operating cooler,

(d) Purge cooler removed from process streem.

(e) Close block valve in inlet water line, W-8A.or B, to
cooler removed from process stream.

() Primary and Secondary Blowers. (F-4A or B, F-8A or B)

(é.) Turn on air to seals on idle blower.

(b) Open block valve in gas inlet line UG-9A or B, RG-18A
or B to idle blower, and gas outlet lines UG-10A or B,
or RG=1%9A or B.

(¢) Start motor on idle blcwer.

(d) stop motor on operating 'blower.

(e) Close block valves in gas inlet and outlet lines to
operating blower.

(£) Purge blower removed from process streanm.

(g) Shut off seal feed to blower removed from process
strean.,

(5) Cold Traps and Vaporizers

See Section V-C-3 and 4, on Cold Traps end Vaporizers for
switching from one unit to another.

'3. Shutdown of Gas Recycle Systems

The shutdown of the ges recycle systems is necessary when operation
of the entire feed plant must be stopped.




a.

be.

Ce

87

HF System
(1) Close slide gates in U0, feed hoppers.

2

- (2) Run under normal operating conditioms until the hydrofluorination

resctors are empty. Close block valves in gas inlet and outlet

lines to reactors, then close block valve in HF inlet line HFG-5.

Turn off powder preheaters and gas superheater and preheaters.
(3) Turn off U0, vibrator and screw motor.

(&) Close block valve in outlet line HFL-16 or HFL-26, of still
feed tank,

(5) Tum off column and reboiler heaters, but maintain water flow to
still reflux condenser.

(6) Open valves in evacuation lines E-2TA, B and C, to the HF
reactors.

(7) Open bypass valve around nitrogen inlet control velve and purge
system th.rough water scrub'ber (E=k0).

(8) Shut down HF blower, H-12A or B,

22 sttem

(1) Allow fluorination reactors end screws to run until low level
alarms on UF,J_ hopper scales are actuated.

(2) Close inlet and outlet block valves in reactor gas lines and
then F2 inlet block valve in line FG-3 from fluorine plant.

(3) Shut off primary and secondary blowers.
(h) Shut off screw and vibrator motors.
(5) vValve out all cold traps.

(6) Purge entire system through slumina trap (F-20) sta.rting with
the fluorination reactors.

(T) Tuwrn on screw and vibrator motors snd empty UF, hoppers and
trays onto the ash receivers (bypass powder level cut-off in
screw motor circuits).

Product Hénd.ling System

(1) cContinue normal operastion of cold traps until all UF. has been
transferred to the vaporizers. Then purge traps and allow them
to wvarm up to room temperature. Refer to Section V-A-3 for
procedures. '
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(2) Contiﬁue normal operation of vaporizer units in order to main-
tain UF,. feed to the cascade. Emergency cylinders of UF6 mast
be used when normal supply from feed plant is exhausted.
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E. P:ev_entive and Remedial Operation

1. Hydrofluorination and Fluorination Systems

CONDITION - | CAUSE
a. Irregular feed of U0,. (1) Bridging in the U0, feed
hopper.

(2) Ceking in the UO,. screw.

(3) Ceking in the piPe below
the U0, screw.

(4) Chenge“in calibration of
the U0, screw.

_ 2
b. Decrease in the UF), hopper (1) Caking con the hydrofluori-
inventory. nation tray,

(2) Change in vibrastion of the
hydrofluorination tray.

(3) Non-synchronized U0, end
UF, feed rates. '

(b) Increase in powder retention
time. ‘

(5) Mild caking.

c. Abnormal temperature increase (1) Improper furnace control,
in HF tray. (2) Ccaking.

d. Low HF consumption. (1) Low U0, feed rate.
(2) Incompiete conversion.

e. High EF consumption. (1) High Uo,, feed rate.
(2) Improper operation of the
bleed system.
(3) Improper operstion of the
distillation columm,

f. High bleed rate. (1) High inleakage of air or
nitrogen. v
(2) TImproper operation of the
bleed system.

g. Incresse in UF, hopper (1) Bridging in the hopper.
inventory. (2) cCaking.

(3) Change in UF, screw cali-
bration.

(4) Non-synchronized U0, and
UF, feed rates.
(5) Mild caking.
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1.

Abnormal smounts of ash.

Abnormal temperature increase
in fluorination tray.
Low fluorins consumption.

Excessive fluorine consumption.

Excessive product rate in the
cleanup section.

Buildup of EF in the ‘F2 system,
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(2)
(3)
(%)

(1)
(2)

43)

(5)

%.

low mass flow of fluorine ges,
High UF), feed rate. '

Low reaction tempereture. :
Caking on the fluorination tray. -

Improper furnace control.

Caking.

Low UF, feed rate.
Incomplete conversion.

High UF, feed rate.
High UO, and/or UOF, content in
the UF, feed.

High bleed rate from the fluorine

- system,

High concentration of fluorine in
the bleed gas.

High secondary recycle flow. |

High UF. content of primary re-
cycle stream.

High HF concentration in the in-
let fluorine.

Inleakage from the hydrofluori-

nation system,

Low secondary recycle flow,.

Thefficielit" N4F trap’ operation.”

Inleakage of wet air,
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a. JIrregular Feed of U0,

(1)

(2)

(3)

(%)

Bridging in The UQ,, Feed Hopper

Bridging or arching of the powder in the U0, hopper will de-
crease or stop the feed of U0, to the reactor. Since the pow-
der seal between the reactor &nd the hopper is lost when bridg-
ing occurs, HF and water vapor will condense on the powder
causing it to cake. It is sometimes possible to jar the cake
loose by rapping sharply on the bottom side of the hopper, but
more often, it is necessary to shut down and clean out the
hopper.

Although the hopper is designed with baffles to minimize bridg-
ing, plant experience may demonstrate the need for 1) install-
ing a small bin vibrator on the side of the hopper, or

2) maintaining a lower level of powder (1,000 pounds) in the
hopper.

Caking in The Screw

Careful temperature control in the screw is essential. At low
temperatures (below 400 F), HF is readily adsorbed by the o
powder causing it to beczome sticky; at temperatures above 800°F,
the reaction between UC, and HF is respid, and caking may result.
Under such powder condi%ions , the U0, feed rate decreases sharp-
ly, and, in the extreme, the screw n%y freeze. In either case,
the screw flight must be removed, clesned, and reinstalled, the
Falk torque coupling reset, and the packing gland repacked.

Caking in The Pipe Below The Screw

A cake in the pipe below the screw is caused by too short &
time delay between the stopping of the screw and the stopping
of the reactor vibrator. The quantity of powder fed by the
screv in each time cycle must move into the reactor. Should
this time delay be insufficient, the powder in the pipe below
the screw will pack and possibly back up causing the screw to
freeze.

The caked powder may be removed by disconmecting the angled
pipe from the bellows and sliding it out of the packing gland.
The screw flight should then be checked for freedom of rota-
tion and evidence of caking in the flight. If the cake ex-
tends back to the screw, or if the screw will not rotate, the
f£light will have to be removed as in a(2) above.

Change In Calibration of The U0, Screw

A consistently low feed rate may be caused by a decrease in
screw RPM, a small emount of cake formed on the flight, (not
enough to impair materislly the operastion of the screw), or
a decrease in density of the feed material. The decrease in
feed rate may be compensated for by increasing the RFM of the
screv,



b. Decrease in U]!'h Hopper Inventory

(1) Caking on Hydrofluorinstion Tray

(2)

feed rate or poor tray vibration.

At any powder flow and resulting bed depth, it is necessary to
increase the reactor temperature graduslly to produce & fine
U¥, powder of high assay. If either the temperature control or
thg powder bed depth is changed to permit excessive reaction at
any point along the tray, the surface condition of the powder
will be chenged so that the reactivity of the powder will be
lowered, and, in the extreme, caking, caused by partial sinter-

ing will occur,

Increased bed depth may be caused by either an increased UOa

A rapid temperature rise at any point along the reactor indi-
cates that a cake is being formed. WUsually, it is not poseible
to determine immedistely the direct cause of the ceking. There-
fore, it is necessary to check tray vibration (aes described in
b.(2) ), screw calibration (a.(4) ) end temperature indicating
end controlling instruments to find the source of the trouble.

Change in Vibretion of The Hydrofluorination Tray

When a vibrating reactor is not supported rigidly along its en-
tire length, the powder traveling along the reactor may tend to
cover only one side of the tray, slow down, stop, or, in extreme
cases, reverse direction of movement.

Under any of the above conditions of movement; the resulting
powder bed will not be uniform in depth and caking can occur in
the deeper portions.

lLoss of rigldity in the reactors will occur for several reasons:

(a) cracks in welds between the cross-pipe supports and reactor,

(b) cracks in welds between cross-pipe supports and sliding
clamps, ’

(¢) worn rubber bushings at either the top or bottom of rocker
arms,

(d) loosening of bolts or set screws which hold the rocker arms,
reactor and supports together, and

(e) broken rocker arms.
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The welds between the cross-pipes and reactor are normally in=-
accessible and should be inspected only when the furnace sections
are removed. The welds between the pipes and clamps should be
examined periodicelly and if any cracks are found, immediate re-
pair is mnecessary.

Worn rubber bushings will be indicated by knocking caused by the
loose fitting parts around the bushings. Loose bolts or set

gcrews would not be noticeable immediately but, agein, periodic .
tightening will eliminste this danger. Broken rocker arms will be
obvious immedlately from the resulting noise. Broken or improperly
adjusted torsion bars mey not affect the oscillating action of the
reactors and need not be fixed immediately. However, such condi-
tions will plece unnecessary loads on the eccentric drives and
should be corrected within a reasonable length of time,

Excessive warpage of & reactor will cause poor powder distribution
across the tray; however, the forwerd movement of the powder should
not chsange.

Chenge in performance of the motor, fluid drive, or variable speed
drive, or exceseive wear in the eccentric drive, will slow the
forward speed of the powder in the reactor. If the feed rate is
not decreased accordingly, the bed depth will increase and if the
change in forward movement is great enough, the deeper bed will
ceke. '

The frequency of vibration should be checked ocecasionally by
measuring the speed of the eccentric drive with a tachometer.
Although the length of stroke of the eccentric should not vary
for several years, any premature wear will probebly be indicated
by excessive noise in the drive because of worn bearings. Froper
maintenance of the motor, fluid drive, varieble speed drive end
eccentric drive as directed by the manufacturer will minimize the
above difficulties.

Non-Synchronized U0, and UF, Feed Rates

The RPM of both screw feeders (U0, and UF, ) must be so adjusted that
the powder level in the intermedi&te hopper remains more or less
constent. Therefore, a decrease in the UO, feed to the hydrofiuori-
nation tray (as described in section a.) of an increased UF), feed
will lead to a decreased UF, inventory in the intermediate hopper.
Quite often, readjustment of the speed of both screw feeders will
remedy the situatlon. :
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Increase in Powder Retention Time

An incresse in the powder retention time in the hydrofluorina-
tion reactor may be the result of 1) a change in the frequency
or amplitude of vibration of the tray, or 2) & chenge in the
vibretional characteristics of a particular batch of powder.

These conditions are not serious providing vibration is sufficient
to assure continued flow of powder, The situation is first evi-
denced by a decrease in the UF, hopper inventory while the bed of
powder is edjusting itself to its new retemtion time. Reestab-
lishment of powder flow equilibrium will be indicated by a level-
ing off at a lower hopper inventory.

Mild Ceking

Fluctuations in hopper inventory may be caused by changes of a

more temporary nature due to mild caking where the product does
not adhere permanently to the reactor, but periodically breaks

off end flows to the intermediste hopper.

Abnormal Temperature Increase in HF Tray

(1)

(2)

Improper Furnace Control

The furnace temperature is kept constant by a controller acting
through & relay to a contactor, If any of the three mechanisms
should stick in the closed position, the furnace temperatures
will rise. To remedy this occurrence temporarily, the voltage
for the entire furnace should be lowered until the trouble can
be found.

Caking

Abnormally high temperatures in the reactor may be caused by
caking as described in b.(1).

Low HF Consumption

(1)

(2)

Low U0, Feed Rate

The usage of HF in the feed plant is dependent upon the an feed
rate.

Incomplete Conversion

The HF consumption will decrease if the conversion of U0, to UI!'
is incomplete for the same powder feed rate, This condi%ion may

be caused by caking as described in b.(l). Conversion also will
be lowered by (a) a low HF recirculastion rate (i.e., low excess
HF), (b) high inert gas concentration, (c) low reactor or inlet
ges temperature, and (d) buildup of the water concentration in
the recycle stream. If, after observing the flow to each line,
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it is determined that the HF recirculation rate is low, then the
suction and discherge pressures of the blowers should be noted
t0 see if the trouble has been caused by a line plug or a de-
fective pump. The inert gas concentration may be checked by com=-
paring lsboratory analyses of the gas stream with the concemtra-
tion recorded by the HFf analyzer. A low furnace temperature or
a lovw inlet gas temperature may be caused by & burned out thermo-
couple, a burned out heater, or a faulty comtroller. Since the
conversion of U0, to UF, with HF is reversible, water concentra-
tions in the recycle stream in excess of 8 - 10% may cause in-
complete conversion. This condition can be attributed directly
to the operation of the partial condensers H-TA and B.

e. High HF Consumption

(1)

(2)

(3)

High U0, Feed Rate

A high U0, Pfeed rate will cause the HF consumption to increase
above normal. A high an feed rate may be caused by an lncrease
in the screw RPM or an ificrease in the feed materiel density. In
either case the feed rate may be lowered by decreasing the screw
gpeed.,

Improper Operation of The Bleed System

Feulty operation of the HF analyzer or a stuck control valve in
the open position in the bleed system will increase. the HF con-
sumption., Checking of the bleed system and adjusting the HF
analyzer should reveal the difficulty.

Improper Operation of The Distillation Column

If the stripping of the HF solution being fed to the distillation
column is not complete, losses to the lime pit will be excessive.
If the analyses of the still waste solution show a high HF con-
centration, the still heater circuits, and temperature instruments,
and the flow to the still should be examined to determine the
source of the trouble. Leakage through the hold tenk drain valve
(to the azeotrope cooler) should also be checked.

f. High Bleed Rate

(1)

High Inleakage of Air or Nitrogen

A high bleed rate may be caused by excessive inleakage of altro-
gen or air. It is necessary to check for bad seals on the blower,

& bresk in a bellows or a leaking nitrogen purge and vacuum relief
valve.
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Improper Operation of The Bleed System

Faulty operation of the HF amalyzer or a stuck control valve
in the open position will also cause a high bleed rate, as
mentioned in section e.(2).

8. Increase in UF, Hopper Inventory

(1)

(2)

(3)

(%)

(5)

h.

Bridging in The Hopper

Bridging problems may exist in the UFh hopper a8 already de-
scribed in section a.(l).

Ceking

Caking in the screw flight end in the pipe below the screw is
caused by either a high powder temperature, (which is unlikely
since the UF), hopper and screw are not heated), or by a high
F2 concen’cra%ion at the exit of the screw; this condition may
beé attributed to a change in performance of the fluorination
reactor as described in section h. ’

Change in UF, Screw Calibration
A change in calibraticn of the UFL!_ screw may be caused by a
slight cake on the screw flight, & change in density of the
powder, or a change in the speed of the screw. (Compare to
a.(4) for corrective measures.)

Non-Synchronized UO, and UF), Feed Rates

Refer to section b.(3).

Mild Cakig
Refer to section b, (5).

Abnormal Amounts of Ash

(1)

Low Flow of Fluorine Gas

When solid UF, reacts with F, to form UF, gas, any unreacted
UFh appears as ash, At favorsble temperatures and for the

- glven reaction time, the comversion to UF, will be complete

only when the ratio of the mass flow of F2 to the UFIJ- feed
rate is sufficiently great. (Refer to Figure 1.) Thus, a
low fluorine flow or a low fluorine concentration will leave
an ebnormal amount of unreacted UFh.,

A low ges flow may be caused by 1) a faulty flow instrument,
2) a partial plug in & line or in the "onstream" cold traps,
or 3) a defective pump.
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(2) EHigh UF,, Feed Rate

As in k.(1), if the ratio of the masss flow of fluorine to the
UFk feed rate is low, an sbnormal amount of ash will result.

A high UF, feed rate will be indicated by a decrease in the in-
ventory of the intermediate hopper. Poor powder distribution
across the width of the tray may also result in lowered rates
of conversion in that in the regioms of relatively thick beds,
the fluorine to UF), ratio is low. In the extreme, caking may
result as described in section h.(k).

(3) Low Reaction Temperature

The reaction rate is lessened epproximately 5% for each 25°F
‘decrease in reaction f;empe:c*’%‘lmre° In addition, if the tempera-
ture were to drop below 800 F, caking caused by formation of

ea?f;ly fusible UFh = UF6 intermediates may occur (see section
h.(%) ).

() Ceaking On The Fluorination Tray

Caking or lumping on the fluorination trey may be caused by -
either 1) excessive reaction at eny point along the reactor,
or 2) the formation of easily fusible intermediate compounds
of UFh. and UF6.,

The former case may be due to: a) fluorine concentrations in
excess of 35 mol. % in 'ghe ges stream; b) reaction tempera-
tures in excess of 1050 F; and c¢) thick powder beds resulting
from an increased powder feed rate or poor powder distribution
along the tray., Intermediate compounds (UF., U.F,, or UhF17)
mey be formed at reaction temperatures beloé 8080%,

As in the case of the hydrofluorination tray, & rapid tempere-
ture rise at any point along the tray indicates that a cake is
being formed. Usually it is not possible to determine immediate-
ly the direct cause of the caking., Therefore, it is necessary
to check tray vibration (as described in section b.(2) ), screw
calibration (sectiom a.(4) ), functioning of the F, analyzer,
and temperature indicating and comtrolling instruments to find
the source of the trouble. The fluorine analyzer readings may
be checked by laboratory enalyses of samples drawn from SP-T.
The enslyzer NaBr trap charge should be chenged regularly (as
specified by the Imstrument Department) and the instrument
calibration should be checked pericdicelly to minimize the
possibilities of faulty operstion. An exhausted NaBr trap
will allow the concertration of fluorine to build up in the
recycle system.

i. Abnormal Temperature Increase in Fluorination Reactor

(1) Improper Furnace Control

Refer to sectior c.(1).



(2) Caking

Refer to section h.(4).

Jo Low Fluorine Consumption

()

(2)

Low UF)* Feed Rate

A low UF), feed rate is recognized by a reduction in the amount
of fluor&ne consumed in the reaction end an increase in the UFh
hopper inventory. The UF, feed rate may be affected by the items
already described under section g.

Incomglete Conversion

Caking or lumping of the UF, or poor powder distribution scross
the reaction tray will lower the conversion efficiency as dis-
cugsed in section h, This condition may often be recognized by
en increased concentration of fluorine in the bleed gas from the
secondary recycle stream, '

k. Excessive Fluorine Consumption

(1)

(2)

(3)

High UFh Feed Rate

Excessive fluorine comsumption, caused by an increased UF, feed
rate, is usually accompanied by an incressed amount of ash since
the efficiency of comversion as described in section h.(1) is
lowered. This condition is easily corrected (see section b.(3) ).

High UO, and/or UO,F, Content in The UF, Feed

An occesional poor batch of UF, will, most often, be the cause
of increased fluorine comsumption (U0, and UO F, require more
fluorine than does UF,). This conditfon may be traced, in al-
most all cases, to the particle size distribution and the state
of oxidation (U308 content) of the U02 feed.

High Bleed Rate From The Fluorine System

Since the fluorine system is pressure controlled; an increase in
the amount of inert gases admitted will raise the bleed rate and
thus, increese the amount of fluorine leaving the system. Ine
creased inert ges buildup may be ceused by: 1) 0, formed from
the reaction of U0, or UO.F, with Fe(as described " in section
k.(2) ); 2) inle e of°K- or air from & defective blower seal,
a broken inner bellows or a leaking purge valve. In addition, a
malfunctioning bleed control valve would permit excessive bleed.




(+) High Concentration of Fluorine in The Bleed Gas

An augmented amount of HF admitted to the fluorine system (either
from the fluorine plant or the hydrofluorination step) will neces-
sitate increasing the secondary recycle flow in order to keep the
HF concentration of the fluorination system low enough to pre-
vent its condensetion in the cold traps. The increased flow may
cause & less efficient cleanup of the fluorine resulting in a
greeter loss of this gas. ‘

A high concentration of fluorine in bleed gas accompanied by a
corresponding increase in ash is referred to in section J.(2).

1, IExcessive Product Rate in The Cleangp Section

(1)

(2)

High Secondery Recycle Flow

A high gas flow and/or a high fluorine concentration (see section
h.(k) ) entering the cleanup section will increaese the UF, pro-
duction in the cleanup section at the expense of low fluorine
percentage utilization.

High UF, Content of Primary Recycle Stream

Excessive UF. in the primdry recycle stream resulting from poor
operation of the primary ccld traps will increese the UF6 pro=
duct rate in the cleenup section. (See Section V-E-2).

m. Buildup of HF in The F, System

This condition may be verified by gas samples taken at sample points
SP-6 end SP-9.

(1)

(2)

(3)

High HF Concentration in Inlet Fluorine

A high HF concentration in the fluorine system may be caused by
high HF concentration in the inlet fluorime., This may be checked
by analysis of the inlet gas and corrected by the fluorine plant.

Inleskage From Hydrofluorination System

The hydrofluorination system is a second source of HF inleakage.
HF may be edmitted to the fluorination reactor through a bed
powder seal (i.e., too low an inventory in the UF hopper) or it -
may be cerried in with the UF), feed. In the second case adding
heat to or insulating the UFh hopper may be necessary.

Low Secondary Recycle Flow

The mein function of the secondary recycle is to maintain the HF
concentration of the fluorine system at a sufficiently low level
to prevent its condemsation in the cold traps. Thus, bulldup of
HF in the fluorine system may be caused by inadequate flow to the
secondary recycle NaF traps.
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Inefficient NaF Trap Operation

Inefficient removal of HF in the NaF traps mey be caused by:
1) an exhausted trap, or 2) a trap operating at too high a
temperature, or 3) the quality of the NaF pellets.

The efficiency of the NaF pellets to adsorb HF will decresse &s
the number of asdsorption and regeneration cycles increases. The
usage of NaF should be small and approximately the same as that
found in the operation of the fluorine plant traps.

Inleakage of Wet Air

A high HF concentration may be due to inleekage of wet air im

that Fe_and UF6 will react with water vapor td form HF gas.
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Product Handling System

Condition

Cold Trep Condensing Cycle
a. High outlet gas temperature.

b. Premature decrease in flow
through trap.

¢. Pressure surges in trap.

Heating and Draining Cycle

d. BSlow temperature rise.

e. Abnormal pressure.

f. leakage of U‘F6 to stmosphere,

g€. Draining of UF, reterded or
- stopped prematurely.

Cooling Cycle

h. Slow cooling rate.

(1)

(2)
(3)

(1)
(2)

(3)
(1)

(1)
(2)
(1)
(2)
(3)
(k)

(5)
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Cause

Uneven flow distribution be-
tween onstream cold traps.
Insufficient cooling of traps.
High inlet gas temperature.

Bridging of UF, in cold trap.
Plugging in annulus or outlet
pipe inmer shell,

Plugging in inlet pipe.

leekage of refrigerant (002)
from inner shell,

Burned out heaters.
Refrigerant supply valve open
or leaking.,

. Overheating.

Presence of HF.

Incomplete evacustion of inert
gases., ' '
Leakage through process valves.
Leakage through relief valve
and rupture disc.

Break in head or shell of cold
trap.
Broken bellows in valve.

Contents incompletely heated.
Cold spots on drain line.

Vapor lock in drain line or in
vaporizer,

Pressure in vaporizer higher
than in cold trap. ’
Drain line plugged because of
accumulation of solid particles.

Refrigeration system overloaded.
Needle valve plugged.



(1)

(2)

(3)

(1)
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Vagorizers

i. Excessive pressure over s pro- (1) Heating or air circulation
longed periocd. rate too high.
J. Lov pressure of UFg. (1) Heating or air circulstion

rate too low,
- (2) UFg level too low.

Condensing Cycle
a. High Outlet Gas Temperature

Uneven Flow Distribution Between Onstream Cold Traps

Uneven flow between cold traps in the primary recycle stream
(only one trap at a time is used in the secondary) may cause a
high outlet gas temperature from the trap having the higher flow.
If after checking the flow indicators to the cold traps, it is
established that the cause of the high outlet gas temperature is
due to uneven flow distribution, the trap having the smaller flow
should be taken offstream, since it is beginning to plug, and a
standby trap valved in. :

Insufficient Cooling of Traps

Insufficient cooling of thé cold trap before it is turmed "on-
stream” may cause a high outlet gas temperature, hence a high
UF6 concentration leaving tge trap. If the outlet gas tgzgpera-
ture is higher than plus 20 F on the primary or minus 10°F .on
the secondary, the trap should be removed from the stream and
cooled further.

High Inlet Gas Temperature

A high inlet gas temperature may result if the gas coolers
(F-3A or B, F-TA, B or C) are not performing properly. There-
fore, the water temperature to and from the coolers and the
inlet process gas temperature should be checked if & high out-
let gas temperature is obsgerved.

- b, Premature Decrease in Flow Through Trap

Bridging'of UF, in Cold Trap

Bridging of UF6 in the first pass of the cold trap may occur be-
cause of an unusually large accumulation of solid UF, at one.of
the baffles. A slight pressure increase may be effective in re-
lieving the bridging. This may be accomplished by closing the
valve momentarily on the outlet of the other onstream trap.
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(2) Plugging in Annulus or Inner Shell Outlet Pipe

(3)

Plugging in the annulus or in the outlet pipe of the inner shell
mey result if the concentration of UFs in the ges entering the
trep becames. too high. This condition may be caused by a high
UF,, feed, improper cold trap operation, or by eny of the itens
stated in Section V-E-2-s above. If the concentration is too
high, the UF; will not be stripped completely in the first pass
and will deposit in the narrower pessages of the second (ennu-
lus) and third (outlet pipe) passes. Plugging in the inner
shell may also be caused by distillation of UF, into this shell
during the heeting or cooling cycle. Solid UFg will eccumulate
in the pessages and result in a plug immediately after the trep
is turned onstream.

If the trap is plugged because of either of the reasons stated,
it is necessary to remove the trep from the streem and reheat
the contents. Care must be taken to see that the inner shell
is heated to & higher temperature then the outer shell to pre-
vent recurrence of this condition.

Plugging in Tnlet Pipe

Plugging in the inlet pips will occur if the cold trep inlet
head calrod tracing is not heating properly.

Pressure Surges in The Trap

An sbnormel pressure fluctuation in the cold trap mey indicate a
leakage of CO, from the inmmer shell. If a leakage occurs, it indi-
cates the imnSr shell may soon fail; therefore, the trap must be.
isolated and the refrigerant drained from the inner and outer shell
tubes. Before draining the refrigerant, the suspected leak should
be verified by evacuating the trap end noting if the pressure rises
in the trap when the evacuation line is closed.

Heating and Draining Cycle

d. Slow Temperature Rise (Iess then 2°F Per Minute)

(1)

Burned Out Heaters

There may be &s much as a half-hour lag before the temperature
starts to rise after the imner shell heater is turned on since
the liquid CO, must be exhausted from the shell. Should the
temperature f&il to rise at any point after this period, all
calrod heaters should be checked to make sure they are still
functioning. If a heater is burned out, the cold trap must be
removed from service until the heater is repaired or replaced.
Lights on the panel board indicate when current is flowing to
the immer or outer shell heaters (no lights are provided for
either the inlet or outlet head calrod tracings or for the in-
sertion hesters).
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Refrigerant Supply Valve Open or leaking

A leaking or partially open refrigerant valve will retard the
heating raté. If a refrigerant valve is stuck open, the trap
must be removed from service, the refrigerant supply shut off
and the refrigerant drained to permit the valve to be repaired.

e. Abnormal Pressure

(1)

(2)

(3)

(%)

"event that the trap is sbove 1

Overheatig

If the heating rate is too rapid, or if the heater cut-off on
the temperature recorders or the pressure switch fail to func-
tion, the contents of the trap may become overheated and cause
high pressures. To avoid relieving the trap contents to the
surge drum (F-39) through the relief valve and rupture disc,
(at 50 psig) the heaters must be shut off menually whenever
the pressure rises shove the control point (35 psig).

Presence of HF

HF condensed with the UF, will cause a pressure higher than the
UF, vapor pressure should be for corresponding cold trap tempera-
tures. If this condition is indicated, the outlet process ges
line valve from the cold trap should be cracked until normal
Pressures are restored.

Incomplete BEvecuation of Inert Gases

If the inert gases are not bled from the cold trap before the
heating cycle is started, the pressure in the trap will be higher
than the normal UF6 vapor pressure., This condition should be re-
lieved during the éarly part of the heating cycle by cracking the
outlet gas valve., This valve should not be opened if the tempera-
ture in the trap is over 100°F since there would be dsnger of
introducing large amounts of UF to the process stream. In the

08°F ‘before the presence of. inert
gases is discovered, these gases should be removed only after
the UF, in the trap hes been liquefied and dralmed to the vapor-
izers. Unless the trap overheats, the maximum pressure developed
in the trap will not exceed 35 peig with inert gases present and
UF, in the liquid state. After the contents of the trap have

‘been drained to the vaporizer, the inert gases remaining in the

cold trap, vaporizer, and veporizer menifold should be admitted
slowly to the cold trap inlet header UG-10 by opening the valve
11_1 line UG-35A, B, or C, the gas return line from the vaporizer.

Léakage Through Process Valves

Leakage through one of the process valves will cause escape of
UF6 to the system during beating and will be indicated by a low
trap pressure. If the valve is stuck while the UF, pressure and
temperature are still below the triple point (llﬂoé) , the con=

tents of the trap should be distilled slowly into other onstream
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traps by way of the cold trap inlet header. If the contents
are liquid, the trap must be drained immediately to the vapor-
izer, Caution: Do not ever open the valve to the cold trap
inlet header if the contents of the trap are completely lique-
fied, since ligquid _Ug‘é might syphon to the header.

leakage Through Relief Valve and Rupture Disc

A leek in the relief valve snd rupture disc will permit the UF6
to escape to the surge drum. The pressure between the relief
valve snd rupture disc should, therefore, be checked periodically.

. Leskage of UF. to Atmosphere

(1)

(2)

Break in Head or Shell of Cold Trap

A break in the head or shell of the cold trap mey occur because
of (a) stresses caused by repid cooling or hesting, (b) a short
circuited calrod heater. If a leskage of UF; to the atmosphere
is noted during the heating cycle;, the contents should be dis-
tilled to the onstream cold traps by way of the inlet header.

Broken Bellows in Valve

Another source of leakage is a broken bellows in one of the pro=
cess valves. Again the contemts of the trap should be distilled
to the onstream cold traps. In order to repair or replace one of

these valves, it will be necessary to shut down the entire feed
plant. ' '

g. Draining of UF, Retarded or Stopped Prematurely

(1)

(2)

3)

Contents Incompletely Heated

If the UF, in the cold trap is not completely liquefied due to
incomplete heeting, solid particles of UF, msy plug spaces be-
tween baffles and prevent complete draining. Temperatures at
ell points in the trap should be checked. If any temperature is
low, the drain line should be closed and the heating continued.

Cold Spots in Drain Line

Any cold spots (below 160°F) in the trap or in the drain line

will cause UF, to solidify and prevent draining. Again all

tempersture points should be checked, end the contents heated
further if a low temperature point is observed.

Vapor Lock in Drain Line oir in Vaporizer

If none of the temperatures are low, a vapor lock may be sus-
pected as being the cause of incomplete drainage. To breek this
lock, the valve in line UG-35A, B or C should be cracked to bleed
geses from the vaporizer to the primary cold trap inlet header UG-
10. This valve should be closed as soon as the liquid flow resumes.
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() Pressure Higher in Vaporizer Than in Cold Trap

Before any steps are taken to restore liquid UF, flow, the pres-
sure in the vaporizer should be checked to see t it is lower
then the pressure in the cold trap. If it is not, either the
vaporizer must be cooled or the cold trap heated further. A
differentiel of at least 5 pei is desired between vaporizer and
cold trap pressures.

(5) Drain Line Plugged Because of Accumulation of Solids

The cold trep drain line may become plugged through the accumu-
lation of non-volatile solid particles in the trap. If this
should occur, the contemts must be distilled into ancther cold
trap, and the cold trap removed from service umtil the drain
line is unplugged.

Cooling Cycle

h., Slow Cooling Rate

(1) Refrigerstion System Overloaded

If more than four traps are cooling at one time, the refrigera-
tion system mey be overloaded. It is desirable to stagger cold
trap cooling cycles so that no more than two traps are cooled at
one time.

(2) Needle Valve Plugged

Accumuletion of oil in the needle valve in the refrigeration line
may csuse it to plug and prevent flow of refrigerant to the trap.
If this condition results, a decrease in cold trap temperature
will be observed if the bypass valve around the needle valve is
opened momenterily to allow increased refrigerant flow. By closing
the bypass valve and "working” the needle valve, it may be possible
t0 relieve the plug.

Vaporizer Operation

i, Excessive Pressure Over a Prolonged Period

Overheating because of high variac settings or high air circulation
rate can cause a high vaporization rate and excessive pressures in.the
vaporizers. The variac settings should, therefore, be observed at
frequent intervals and adjusted if the pressure appears to be building
up.
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Jj. Low Pressure of UF5

(1) Heating or Air Circulation Rate Too Low

The wall temperature c¢f the vaporizer should be checked if the
pressure is too low. Heater variacs should be adjusted and the
hot air circulation checked if the wall temperature is below the
desired vaporization temperature.

(2) UFg level Too Low

A low level of UF, may present & low heat transfer surface to the
air circulating around the cylinder thus the vaporization rate
would be below -the necessary cascade feed rate. When this condi-
tion occurs, & full vaporizer must be valved into the cascade feed
supply header.
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VI. PURGE OF FEED PLANT EQUIPMENT

There are two systems for purging toxic gases and liquids from the equip-
ment and piping in the feed plant, one for the hydrofluorination equip-
ment, and the other, for the fluorination equipment.

Equipment that normally contains water-HF solutions is provided with water
flush comnections. The operating procedure for flushing each item of equip-
ment appears below.

All equipment that normally contains gaseous HF and F, is purged with nitro-
gen. Separate nitrogen lines connect to each item o equipment. A common
header (E-2) carries the purge gases from the HF equipment to the water
scrubber (H-40). The acid solution from the scrubber is passed through a
pile of crushed limestone and thus neutralized. Three evacuation headers,
E-1, E-31 and E-39 carry the purge gases from the F, equipment through an
alumina trap, F-20, and vacuum pump, F-21, to the veént stack.

The purge procedure for each item of equipment follows.

A. HF Purge System

1l. Water Flushing System

a. Distillation Columm (H-10)

(1) Rack out all heaters and allow column to cool.
(2) Close block valves in
(a) column feed inlet line HFL-16,

(b) reflux condenser outlet line HFG-19 (this valve is
normally locked open).

(3) Open block valves in
(a) columm drain line HFL-27,
(b) liguid leg bypass limne.

(4) Open block valve in water flush line connection to
line HFG~1T.

(5) Flush until a sample taken at SP-2 (located near the
azeotrope cooler) has the same pH value as the inlet
water.
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(6) Turn water off amd allow colum to drain.

b. Azeotrope Cooler (H-1k)

The cooler may be flushed either in conjunction with the still
colum or separately as desired.

To flush separately from columns
(1) Close valves in

(a) colum waste line HFL-25 (this valve is normally
locked open),

(b) hold taenk drain line HFL-26,
(¢) bypass from EFL-26 to HFL-16.
(2) Connect water hose to flush connection in line HFL-26.
(3) Open valves in
(&) HFL-26 below flush comnectionm,
(b) 1liquid leg bypess line HFL-27,
(¢) flush comnection.
(4) Flush as in &.(5).
(5) Turn off water snd allow cooler to drain.

¢. Reflux Condenser (H-11)

(1) Pollow procedure for flushing distillation column, except use
flush line connection to line HFG-17 near gas inlet to condenser
instead of connection near still.

d. Partial Condenser (H-TA or B)

((1) Close valves in

(a) condenser outlet HFL-1LA or B,

(b) condenser inlet HFG-13A or B.
(2) Open valve in condenser drain line leading to line HFL-26.
(3) Connect water hose to condenser flush comnection.

(k) Alternately fill and drain condenser at least four times to re-
move all HF, ‘
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e. Hold Tank (H-9)

(1) Close valves in
(a) still feed line HFL-16,
(b) condenser inlet lines HFL-13A and B,
(¢) pump inlet lines HFG=22A and B,
(d) reflux condemser gas outlet line HFG-19.
(2) Open valves in .
(a) drain line HFL-26,
(b) flush comnection to partial condenser H-TA or B,
(¢) 1liquid leg bypass in line HFL-2T.
(3) Connect watef hogse and turn on water.
(4) Flush as in a.(5).
(5) Turn off weter emd allow hold tank to drain.
(6) If line HFL-26 is plugged at hold tank, close valve down-
stream of the flush connection in line HFL-26 and connect

" water hoss,

(7) Run water back through line HFL-26 into hold tank to loosen
plug. o

(8) Allow tank to drain and then flush as above.

(9) Extreme caution must be used in flushing hold tank to pre-

: vent backup of water into HFG-32 leading to pumps. If
water should get to pumps, it must be removed by heating
pumps and purging with nitrogen.

2. Nitrogen Purge System

Before purging any equipment oper the water inlet block velve to the
scrubber (H-k0) in line W-2k,

a. HF Blowers (H-12A or B)

(1) Close valves in
(a) blower inlet line HFG-22A or B,

(b) blower outlet line HFG-23A or B,
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(2) Open valves in
(a) purge outlet line E-5A or B,
(b) nitrogen inlet line N-30A or B.
(3) Purge for fifteen minutes.

NaF Traps (H-13A or B)

(1) Close valves in
(a) trap inlet line HFG-1lA or B,
(b) outlet line HFG-30A or B.
(2) Open valves in
(a) outlet to vent line HFG-30A or B,
() N, inlet line N-19A or B.
(3) Raise trép temperature to 600°F.
(4) Purge until semple shows no HF.

Superheater (H-3)

(1) Rack out heaters.

(2) Open valve in bypass line.

(3) Close inlet and outlet valves in line HFG-6.
(k) Open valve in line E-7.

(5) Open valve in line N-5 end purge for fifteen minutes.
Mixing Chamber (H-l)

(1) Close valves in
(a) HF recycle line HFG-2L,
(b) NaF trap control valve inlet line HFG-28 and bypass line,
(c) blower discharge lines HFG-23A and B,
(d) NaF trap process return lines HFG-30A and B,
(e) HF inlet line HFG-5 and control valve (CV-754) bypass linse,

(f) superheater inlet line HFG-6 snd bypass line.
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(2) Open purge valve in line E-6.

(3) Open N. inlet valve in line N-29 and purge for fifteen
minutes,

(4) Open valve to vent line HFG-28A for last five minutes
of purge.

e. HF Reactors H-6A, B or C and HF Preheaters E-5A, B or C

(1) Close valves in
(a) reactor inlet line HFG=GA, B or C,
(b) reactor outlet line HFG-10A, B or C.
(2) Open valve in purge line E-2TA, B or C.
(3) Open valve in N, line N-14%A, B or C.
(k) Purge until semple taken at SP-kA, B or C shows no HF,
B. Fluorination Purge System
1. Reactors (F-2A, B or C), Dust Separstors (F-38A, B or CE,
Secondary Coolers. (F=7A, B or C), and Dust Filters (F-bA, B or C)

8, ' Close valves in |

(1) fluorime inlet line FG-UA, B or C,

(2) secondary recycle line RG=154, B or C,

(3) primary recycle line UG-5A, B or C,

(4) Gemco valves immediately before the ash receivers.
b. Open N, valve in line N-224, B or C. |
c. Open evacuation valve in line E-20A, B or C.

d. Allow to purge for five minutes, then throttle NQ valve
until reactor pressure drops to 3" vacuum,

e. Teke a sample every fifteen minutes at ssmple point SP-6A,
B or C and check for UF6.

f. Purge until UFg 1s completely removed.

2. Ash Receivers (F-13A, B or C)

a. Close Gemco valves.
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b. Alternately pressure with N, by opening valve in line N-20A,
B or C, and evacuate by closing N2 valve and cpening evacuation
valve in line E-32A, B or C.

3. F, Mixing Chamber (F-1)

-

a. Close vglves in

(1) secondary recycle return line RG-27 and control valve
(cv-939) bypass,

(2) F, inlet line FG-1 and control valve (cv-955) bvypess,

(3) primary recycle lines RG-12A through F st the outlet of
all FP-5 cold traps,

(4) inlet lines FG-4A, B or C to reactors F-2A, B or C.

b. Alternately open and close N, inlet valve in line N-8 and
evacuation valve in linse Eelg to purge and evacuate mixing
chamber,

¢. Continue this procedurs until ssmple tsken at sample point
SP-13 shows o F2°

Lk, Primary and Secondary Blowers (F-iA or B and F-8A or B)

a. Cloge valves in
(1) blower inlet line UG-9A or B, RG-18A or B,
(2) blower outlet line UG-10A or B, RG-19A or B.
b. Open N2 inlet valves in lines N-10A or B, N=-TA or B.
¢, Open evacuation valves in lines E=15A or B, E-10A or B.

d. Throttle vacuum pump discharge to give 20" vacuum as shown on
PI-1066 and purge for fifteen minutes.

e. Blowers must be manually rotated backwards a few revolutions
during purging.

5. Primary Gas Cooler (F-3A or B)

a. Close valves in

(1) cooler gas inlet line F-TA or B,

(2) cooler gas outlet line F-8A or B.
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Open evacuation valve in line E-12 or 13 umntil cooler is
evacueated,

Alternately open and close N, inlet valve in line N-6 or 9 , and
evacuation valve in line E-lg or 13 until cooler is clear of
toxic gases.

Cold Traps (F-5A-F, and F-9A, B or C)

- 8

Ce.

4.

€.

RaF

Close valves in

(1) cold trap outlet line RG-12A-F, or RG-22A, B or C, and
1/4" bypass line,

(2) cold trap inlet line UG=-11A-F or RG-21A, B or C,
(3) 1liquid drein line UL-30A-F or UL-41A; B or C,

(4) evacuation header E-24 to header E-1 to prevent possible
pressure buildup in reactors.

Heat trép being purged to room temperature.

Pump trap down through line E-39 by opening valves in lines
E-19A~F or E-17A, B or C.

Close velves in E-19A-F or E-=1TA, B or C and bleed air through
valves in lire A-5A-I until trap reaches atmospheric pressure.
Caution must be used in pressuring traps as the air line Al
is at 4O psig. ‘ .

Repeat steps c and d until trap is clear of toxic geses as
shown by ssmples taken at SP-12 in line E-2k,

Traps (F-10A or B)

a.

b.

C.

d.

e,

Close valves in

(1) inlet line RG-2hA or ‘B,

(2) outlet to process line RG-25A or B.

Open oﬁtlet valve in RG-26A or B to vent line RG-28.
Heat trap to 600°F. | |
Open N2 injet line N~12A or B.

Purge trap until the HF is removed.
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VII. HEALTH AND SAFETY

Because of the presence of uranium and the toxic gases, HF, fluorine,
and UF, in the feed plant, it is necessary for persomnel elther working
or visiting in the area to observe strict safety rules. Special pro-

tective equipment will be provided for all persons concerned and in-
structions given in its proper use.

The potential plant hazards, the protection from these hazards and the
detection instruments used to locate them are as follows:

A, Exposure to Uranium in The Form of UO,, A UF,, , UF, and Ash From The
Reactors -

Exposure to uranium can come from (1) handling of the U0, feed for
the plant, (2) breaks in the system during operationm, (§) cleaning
out equipment which has been opened for maintenance, or (%) handling
of the ash receivers. '

Personnel working in the area should be provided with safety glasses,
coveralls, gloves, shce covers or issued shoes, and head covers to be
worn at all times. This equipment is to be put on in the "hot"
locker room and, once worn in comtaminated areas, is not to be worn
in designated "cold" areas. Visitors in the operating area should
be provided with shoe covers and safety glasses.

In addition to the above items, all personnel should be provided with
respirators (Comfo, all dusts, BM-2133 filters) to be worn when per-
forming operations where air contemination is expected, i.e., load-
ing hoppers, changing bellows, cleaning out equipment, etc.

Welders should wear the special Welders Gas Magk (for gases or dusts)
when working on feed plant equipment in place.

No smoking or eating should be allowed in the feed plant "hot" areas.
Operating and maintenance personnel should be required to remove con-
taminated clothing in the "hot" locker room and take a shower before
leaving the plant at the end of a shift.

Signs should be provided to direct people entering the building to
use only those entrances leading to the "cold" area. It should not
be permissible to emter the "hot” areas without, first, going through
the cold locker room or other designated entry points where suitable
protective clothing can be obtained.

The following detection equipment should be supplied for measuring
personsl or area contaminstion: (a) Film badges should be worn by
operating and maintenance personnel and turned in to the Health
Physics Group every week to be checked for exposure; (b) Continuous
eir samplers should be placed at several points in the building to
check on air-borne comntamination (Cynco Pressovac Pump with Special
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Filter paper holder - Tolerance air count is 2 counts/ft3/min.);

(c) Portable alpha and beta-gamms detection instruments should be
used to check all items of equipment removed from the system before
maintenance work is performed on these items. Over-tolerance con-
tamination from exposed surfaces must be reduced to a safe level
before removal of such equipment from the operating area. Surface
contamination of the floor, walls, and equipment should be checked
periodically with the portable instruments, and all such contami-
nation immediately reduced to below tolerance level; (d) An alpha
hand counter should be located in the locker room area so that all

-personnel leaving the opersting area (e.g., at lunch time, the end

of a shift, etc.) can check their hands for contamination. Con-
tamination can be removed by one or several washings with soap and
water.

Exposure to Toxic Gases, HF,.Fluorine and U’F6

Exposure to these gases may occur when &a leak develops in piping,
the equipment, valves, bellows, etc., or when equipment is opened
after insufficient purging.

Army Assault masks should be placed in several convenient places
throughout the plant. In the event of a break in the system during
operation, these masks should be worn by all persons in the :.nnnedia'be
area until the area has been cleared of the con‘baminat:.ono

Safety showers are also provided for use in emergencies. These
showers are located as follows: '

1. Ground floor near HF still.

2. Ground floor at each end of the Cold Trap area.

3. Mezzanine floor near the HF pumps.

4. Mezzanine floor near the feed plamt fluorine
compressors.

Protection From Radiation

The ash receivers are the only items of plant equipment which need
shieldlng to protect the operating persomnel against radiation. A
one inch thick steel cover placed over each receiver is sufficient to
reduce the gamma intensities of the ash to tolerance level*. This
shield remains on the receiver during transportation to the point of
storage, where it is to be removed, with & minimum exposure of any
operator in the storage area. The shield is then returned to the
feéd plant to be reused to shield other ash receivers.

Safety In General

In addition to the possible exposure to Uranium and toxic gases in the
feed plant, the working personmel will be subject to other potential
hazards,such as:

¥Hemo KS-120, H. F. Hemry ©o E. B. Korsmeyer, April 11, 1950.
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Some gqnipmeng will be opgra‘t;ing at extreme temperatures

(1000™ - 1200°F; minus 55 F). This equipment will be insulated
or covered for adequate protection during normal operation, but
may present a hazard from contact during maintenance.

Because of misgoperation or faulty comtrol equipment, it might

be possible to build up excessive pressure in some vessels in

the feed plant. Wherever necessary, such equipment is protected
against high pressures by relief valves. These relief valves

are in series with bleck valves so that they may be removed for
maintenance. During normal operation, the block valves are locked
open. A periodic check should be made on all relief valves {o
mske certain they are im operating conditionm.

Certain operations will require the use of pletforms and catwalks
well sbove floor level., Hand rails and protected ladders and
stairways have bsen provided wherever necessary.
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B. Sample Points

LOCATION AND SERVICE

Sample

Point Type Analyze

Number ’ Location Sample For Service

Sp-1 Outlet NaF Trap H-13A - Gas HF Trap efficiency
Mezzanine

SpP-2 Azeotrope Disposal Line - - Ligquid Acidity Still efficiency
Mein Floor

SP-3 Outlet NaF Trap H-13B -~ Gas HF Trap efficiency ,
Mezzanine *°

SP-4 Outlet Reactors H-6A-C - Gas HF UO,, Conversion

A to C Main Floor

SP-5 Outlet Mixing Chamber H-k - Gas HF Concentration
Mezzanine

SP-6  Outlet Dust Filters F-6A-C - Gas Fp Fp Cleanup

A to C Main Floor efficiency

SP-7  Inlet Blowers F-4A and B -  Gas Fp Concentration
Mezzanine '

sp-8 Primery Outlet Reactors - Gas Fp UF), Conversion

A to C F-2A-C Main Floor :

SP-9 Outlet Mixing Chamber F-1 - Gas Fo Concentration
Mezzanine '’ . :

SP-10 Vaporizer Inlet Manifold - Ligquid UFg Purity

A to D F-19A-D Main Floor

SP-11 Vent Line to Stack - Ges HF, Fp, Atmosphere
Mezzanine , ' UF6 contamination

SP-12 Evacuation Line, B-24 from Gas Fp, UFg Concentration
Cold Traps - Main Floor '

SP-13 Primary Recycle Inlet to Gas ' ]3’2 Concentration
Mixing Drum F-1

SP-1% Surge Drum Inlet - F-39 gas UFg Inventory

SP-15 Outlet NaF Traps F-10A & B - Gas Fp Concentration

Mezzanine
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Sample Points - Location And Service (Figures 2 and 3)

Sample connections are located at various points in the process piping so
that periodic control checks can be made. The gas sample connections con-
gist of two valves in & 1/2" pipe with a 1/2" male flare comnector on the
end for connecting the sampling equipment. A special sampling unit 1s
built in for sampling the liquid product flowing to the vaporizers. The
location and use of the sample taps are given below.

SpP-1 Located in the gas outlet line from NaF trap H-13A on the mezza-
nine. Gas samples taken at this point and analyzed for HF serve
to check the efficiency of the adsorption as well as to determine
when the trap should be regenerated.

SP-2 Located in the azeotrope disposal line (HFL-27) from the still
on the ground floor. Liquid samples taken at this point and ana-
lyzed for acidity serve to check the efficiency of the still oper-
ation. It may also be employed during flushing operations to
check the acidity of the flush water. -

Sp-3 Located in the gas outlet line from NaF trap H-13B on the mezza-
nine. Serves same purpose .as SP-l.

SP-4 Located in the outlet gas line from reactors H-6A to C on‘the

A to C ground floor. Gas samples taken at this poirt and analyzed for
HF may be compared to samples from SP-5 as a check on the conver-
sion of UOQ, to UF), in the reactor. SP-4 is also used to deter-
mine the completeness of purging the reactor.

SP-5 Located in the outlet line from the gas mixing chamber H-4 on
the mezzanine. Gas samples taken at this point and amalyzed for
HF give the concentration of the inlet gas to the reactors. The
gas analyzer is also connected to this point.

SP-6 Located in the secondary gas recycle line in the outlet from the

A to C dust filters F-6A to C on the ground floor. Gas samples taken at
this point and analyzed for fluorine serve to check the efficiency
of the operation of the cleanup section of the reactor. SP-6 is
also used to determine the completeness of purging in the reactor.

SP-T7 Located in the inlet line to the primary gas blowers, F-UA and B,
on the mezzanine. It is used in conjunction with SP-9. :

sp-8 Located in the primary recycle gas outlet line from reactors F-2A-C
A to C on the ground floor. Gas samples taken at this point and analyzed
for fluorine serve to check the efficiency of the reactor operation.

SP-9 Located in the outlet line from the gas mixing chamber, F-l. This
is a special comnection for a 1/2" copper line that connects to the
suction side of the primary blowers, F-UA and B at SP-7. The con-
tinouus gas analyzer (XX-953) gets its sample from this 1/2" line.
A detailed procedure for the operation and maintenance of the con-
tinuous analyzer will be issued by the Instrument Department.
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SP-10 Located in the inlet manifold to the vaporizers. Liquid samples
A to D taken at this point and analyzed for UFg serve to check the purity
of the product. :

SP-11 Located in the vent line to the stack on the mezzanine. Samples
taken at this point and analyzed for HF, Fo and UFg serve to show
how much toxic gas is being discharged to the atmosphere.

SP-12 Located in the inlet line to the alumina trap, F-20. Samples
taken at this point are used to determine when purge gases are
free of UF6 and F2.

SP-13 Located on the outlet line of the primary cold traps. Samples
taken at this point check the efficiency of the cold trap.

SP-14 ILocated in the inlet line to surge drum F-39. These samples,
taken only if a cold trap has "blown" its contents into F-39,
serve to show - (1) the composition of the material in the surge
drum, and (2) how completely the surge drum has been emptied and
purged back to the feed plant cold traps.

SP-15 Located in the outlet line of the NaF traps F-10A and B. This
sample line is connected to the continuous gas analyzer (XX-949)
which records the fluorine concentration in the bleed gas.
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C. Equipment Specifications and Service

7H~3 _ HF Superheater One Required
Js-262-1 Drawing No. F-917-2 Rev. A

Industrial Process Engineers

All metal in contact with gas is Inconel. A 6" diameter header contains
the tube sheets into which are welded three, one-pass 1-1/2" schedule
40 Inconel pipes. Two, 2-1/2" lengths of 8" pipe at each end of unit
support the insulation. Overall length, is 6' 7-1/4". The overall dia-
meter is 14-1/8". Unit is mounted in a vertical position. Heated by
six #IT 6015XX Chromslox heaters 2500 watts @ 230 V., two heaters are
clamped on each 1-1/2" Inconel pipe. Heated length is 55". Electri-
cal elements are accessible for replacement without opening process side
of equipment and without damage to imsulation. Insulation is removable
and comsists of 2-1/2" thick Unibestos. Maximm operating tempera-
ture 1200°F; operating pressures are 5 psi intermal, 15 psi external.

~ Unit constructed in accordance with A.S.M.E. code P U-68; stress re-
lieved; corrosion allowance 0.125".

H-4 Gas Mixing Chamber One Required
JS-262-2 Drawing No. D-896-T7 Rev. C

Industrial Process Engineers

Cylindrical vessel, dished ends, 3' 3-1/2" long, 18" outside diemeter,
5.3 ££3 capacity. All parts in direct contact with vessel contents are
Monel. Internal pressure 5 psi; external pressure 15 psi; operating
temperature 200°F. Constructed according to A.S.M.E. code P U-68;
stress relieved; corrosion allowance 0.125". Vessel is mounted verti-
cally with two gas inlets located on the top sides, one 3" and the
other 1". A 3" outlet is located on the bottom. Vessel is equipped
with two 4" inspection flanges located on the side 180° apart, ome
near the top, the other near the bottom. Vessel is supported by three

steel legs spaced 120° apart. No heat required. Ome inch 85% magnesia
insulation.
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H-5 HF Preheater Three Required
Js-262-3 Drawing No. F-917-1 Rev. A

Industrisl Process Engineers

Unit is rectangular in shape, 6' 9-1/2" -overall length x 23" x 23-1/2"
(Including insulation). All metal in contact with gas is Incomel. Unit
has six, two-pass (U-bend at one end) cne inch schedule #40 seamless pipes
welded into the tube sheet in two planes parallel to each other, separated
by an Inconel septum to provide inlet and outlet sides. Imsulation is re-
movable and consists of 1-1/2" Superex backed by 3-1/2" 854 magnesia. Heat-
ed by twelve #TI-6015 XX, 1200 watts, 230 V., Chromelox heaters clamped on
tubes. Electrical elements are accessible for replacement without opening
process side of unit and without damage to insulation. Heated length of
unit is &' 6". Internal working pressure - 5 psi; extermal working pres-
sure - 15 psi; maximum operating temperature - 1200°F; corrosion allowance -
0.125". Unit designed and constructed in accordance with A.S.M.E. code

P U-68; stress relieved.

H-6 ~ HF Reactors Three Required
Drawing No. AK-1389

Link-Belt Company

A 41' 8" long x 24" x 4" high, 1/2" thick conveyor is attached to the drive
mechanism by ten 4" standard schedule 80 Inconel pipes welded to side and
bottom of Inconel trough. Nine sets of four leg forward reactors; two
sets of four leg return reactors; drive is a H-4 P.I.V., E.D.-25% electro-
fluid drive, fitted with a 5 H.P., 1750 RPM, T.E. N. V. motor, wound for
220-440 V., 3 phase, 60 cycle. Heating is furnished by eight Hevi-Duty
furnace sections. A section consists of an upper and lower portion each
with an electrical capacity of 7.5 KH. Each portion is provided with a
separate control thermocouple so that the upper and lower heating elements
are individually controlled. Heating elements are operated on & maximum
of 120 volts. Insulation consists of 2-1/2" Armstrong fire brick and 2"
Superex on bottom and 3-1/2" Superex and 1-1/2" 85% magnesia on top.
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Procedure For Drying Out Reactor Furnaces

1.

Check for the following:

a. Block valves around pressure relief valves in the gas inlet bypass
lines mst be open.

b. Expansion joints connecting gas lines to the reactor must be free

" to move.
The furnace sections,as rece;.ved, have not been dried out. Before
being subJjected to operating temperatures, the furnaces must be al- ,
lowed to heat up slowly. The schedule recommended by the manufacturer
is as follows:
a. Comtrol at 400°F for eight hours.
b. Control at 600°F for the mext six hours.

C. Conti'ol at 1000°F for the next four hours.

The above times are minimum and may be lengthened if desired. After
the initial sixteen hours, the furnaces are ready for use at any
temperature up to 1200°F.
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H-T7 ial Condenser v Two Requii'ed
Js-262-4 Drawing Ro. 1553

Mett., Corcoran and Company

Vertical, shell and tube type surface condemser; 16" 0.D. x 6'4% nigh;
stress relieved; gas on tube side; inlet gas comnection 4" gchedule
40 seemless pipe; outlet commection 3" schedule 4O seemless pipe; all
metal in contact with process gas and fluid is Monel; comstructed in
accordance with A.S.M.E. P U-68. Shell fa‘br%cat,ed of steel pipe; de-
sign pressure 50 psi; design temperature 200 F; test pressure 60 pai;
asbestos gaskets; corrosion allowance 1/8", Sixty 3/4" x 5' O" Monel
#10 BWG tubes , single pass, welded in lwl/h" Monel tube sheetn; test
pressure 60 psi; design temperature 900°Fg copper gaskets; segmented
baffles fabricated of 3/16" steel. '

E-Q Still Feed Tank One Required
J8=262<5 Drawing No. F-896-8 Rev. C

Industrial Process Engineers

Unit is horizontally mounted, cylindrical vessel, dished ends, 71" long
and 4' O" 0,D.; cepacity 500 gallons. Material of ccustruction - Momel.
Vessel hes two 3" nozzles in top; also, 16" manhole in top equipped with
6" flange; two drain mozzles in bottom; a 2" nozzle whick is flush with
the bottom; and a 1" nozzle which extends 3" above the bottom. Operesting
temperature lBOoF; design pressure 5 psi intermal, 15 psi external;
corrosion allowance 0.125"; stress relieved. Comstructed in accordance
with A.S.M.E. Code P U=68. No heat required, 1" 85% Megmesia.insulation.
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H-10 HF Distillation Tower One Required
J5-262-6 Drawing No. FP-896-5 Rev. B and
: ¢-896-15

Industrial Process Enginesrs

Material of comstruction - Momel. Unit has overall length of 14&' 9";
distillation tower is made of 8-5/8" outside diameter Monel pipe and
consists of an upper section (5' 7") and a lower section (6'2"); reboiler
ig 3' - O" high and made of 14" cutside diameter Monel pipe. Tower is
packed with 8' - 0" of 1/2" Momel Raschig rings. Tower is heated by six
1000 watt, 5' - 0" long, Chromalox heaters, TI-6034XX, equally spaced
around the circumference of each of the two column sections (12 heaters

- in all); electrical service is 440 V., 3 phase, 60 cycle. Reboiler is
heated by 24 Chromaicx, 2500 watt strip heaters #SE-3001XX, 30-1/2" cver-
all length, 3 phase, 60 cycle, 230 V. Insulation consists of 3" thick,
Rockwool Blanket in removable sections. All flanged connections are modi-
fied Sargol Joint. Operating temperature 230°F; design pressure 5 psi
internal, 15 psi external; corrosion allowance 0.125". Built in accord-
ance with A.S.M.E. code P U-68; stress relieved.

H~-11 Reflux Condenser One Required
J8-262-7 Drawing No. A-14559 Rev. 1

The Whitlock Manufacturing Company

Shell and tube type water cooled surface condenser; 5° 3-15/16" long by
10-1/2" outside diameter. Condenser contains sixteen 3/4" outeide dia-
meter x 10 BWG, 3' long Monel tubes. All metal in contact with process
gas is Monel. Process gas passes through tube side. Gas inlet - 2"
schedule 40 Monel pipe; gas ocutlet - 1" schedule 4O Monel pipe; conden-
sate drain - 1" schedule 4O Monel pipe; water connections - 1-1/h" screwed
steel coupling. Corrosion allowance 0.125" except on tubes. Design con-
ditions on tube side; pressure - 5 psi intermal; 15 psi external; tempera-
ture - 300°F; hydrostatic test pressure - 25 psi; Teflon packing. Shell
febricated of 6" schedule 4O steel pipe. Baffles fabricated of 1/8" Monel
with Monel tie-rods. Design conditions on shell side; pressure -~ 50 psi;
temperature - 200°F; hydrostatic test - 100 psi; corrcsion allowance 1/8"o
Tota%sempty weight 415#. All construction in accordance with A.S.M.E. Code
P U-68.



128

H-12 Centrifugal Blower Two Required
J8-262-8 Drawing No. B-11205

The Spencer Turbine Company

Constructed of steel; flanged 3" inlet-outlet connections; Teflon gasket
material; 200 CFM at 19" H,O pressure; electric motor 1.5 H.P., 3500 RPN,
440 volts, 3 phase, 60 cycles; operating temperature 200°F. Blower cas-
ing hested with a 1630 watt, 147 V, 9/16" diameter, 12' long calrod and
enclosed in a 1" thick 85% magnesia insulation housing. Blower is equipped

with an Elliott Compressor type viscosity plate seal using nitrogen as the
buffer gas.

H-13 NaF Trap : Two Required
F-10 Two Required
Js5-262-9 Drawing No. C-896-1, Rev. B

Industrial Process Engineers

Made of 12" I.D. steel pipe; overall length 4' 10-1/4". Standard 12"
blind flange on one end and 1/2" drain coupling on other end. Heated
by six Chromalox SE-4301XX, 1500 watt heaters connected two in series

on 3 phase, 460 V. circuit; sectional insulation is 3" thick Unibestos.
Inlet is 1" pipe on side near bottom; outlet is 1" pipe om opposite side
near top. A thermocouple well is located in the side 24" below the top
flange. Design pressure 5 psi internal, 15 psi external; operating tem-
perature 600°F. Constructed in accordance with A.S.M.E. code P U-68;
stress relieved. :
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H-1k4 : Azeotrope Cooler One Required
Js-262-10 Drawing No. AWP-11543-3

Carbide & Carbon Chemicals Division

Pipe cooler consisting of a 10' section of 2" gchedule 40 Monel pipe
jacketed with a 3" schedule 40 steel pipe. Unit is equipped with a
3" Adsco Piston Ring Expansion Joint #5-152 PG. Water connections are
1" screwed couplings. Jacket test pressure - 150 psi.

H-1T7 UO, Feed Hopper _ ' Three Required

Draving No. AK-1389 Z3l
C-107119

Link-Belt Company
Fairvanks, Moree & Company

Made of 1/4" Monel, 2-1/2' x 2-1/2' square, 3' 8-3/4" long, approximately
10 cu.ft. capacity; slopes on two sides and front to & 17" discharge along
length of screw. Two openings on top-a 1' opening provided with a 6" type
"M Gemco valve for powder feed and a 3" opening for imspection. Provided
with baffles to prevent powder bridging; contains & gliding gate to seal
off powder from screw in case screw has to be removed. Feed hopper and
screw assembly rest on a scale provided by Fairbanks, Morse & Compeny; pipe
lever type, net capacity 6250 pounds; scale is equipped with a Taylor pmeu-

matic indicating transmitter which transmits weight to a recorder in con-
trol room and with mercoid to actuate alarms.
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H-31 002 Screw Three Required

Drawing No. AK-1389 Z8
AK-1389 z3h4

Link-Belt Company

Material of construction - Monmel; screw is 3-7/16" diameter, 6' 5-3/L"
long, with a 2" pitch; shaft diameter 1-5/8"; encased in a 3-1/2" Monel
pive; 32 RPM = approximately 0.5 £t3 in two minutes. Drive is a VM-2
P.I.V., 4-1 ratio - maximum output speed 1720 RPM, minimum output speed
430 RPM - 1-1/2 H.P. motor; motor is connected by a #7 FT Falk controlled
torque coupling to a&.35.04 to 1 worm gear reducer. Screw shaft is packed
with copper foil. Heat is provided by a Hevi-Duty, type M-5036-5 tube

furnace 3-1/2' long with five thermocouple openings; 10 KW, 120 volts,
2 phase.

H-%0 Scrubber One Required
Drawing No. AWP-12624-1

Carbide & Carbon Chemicals Division

All Monel construction; unit consists of a schedule 40, 6" diameter Monel
pipe, 2'6" long; a 2" coupling on bottom for liquid drain; a 2" inlet
coupling on side of pipe, 4" from the top; a 6" blind flange onm top of
unit; a 1/14" G-10, Sprayco, Monel spray nozzle inside unit, 4" from top.
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-3 Primary Cocler Two Required
JS-262-13 Drawing No. A-14560-Rev. 1

The Whitlock Manufacturing Company

Hairpin type water cooler with gas on tube side. Cooler is 6' B-5/8"
long and 14-5/8" in dismeter. Gas inlet commection - 4", outlet - 3%,
schedule 40 Monel pipe. There are 30 tubes, 3/4" outside diameter x

14 BWG Monel, approximately 11-1/2' long with a hairpin bend. All

metal in comtact with process gas is Monel. Design conditions on tubes,
pressure - 5 psi internal, 15 psi external; temperature - 900°F, hydro-
gtatic test - 25 psi. Shell is 10-3/4" outside dismeter steel pipe with
10 segmented 1/8" thick brass baffles. Water conmections are 1-1/4"
screwed couplings. Design conditions on shell; pressure - 50 pei; tem-
perature - 200 F; hydrostatic test - 100 psi. Corrosion allowance 0.125"

exce]éng on tubes. Cooler constructed in accordance with A.S.M.E. code
P U" L)

Pk Primery Compressors Two Required
JS-262-1k Drawing No. 2D-5696

Roots-Connersville Blower Corporation

Positive displacement pump. Aluminum casing, aluminum impellers and

Monel shaft. 3" flanged connections; maximum volume 100 CFM; suctiono
pressure O psig; discharge pressure 2 psig; operating temperature 150 F.
Electric motor 3 H.P., 440 volt, 3 phase, 60 cycle. Packing is braided
copper-impregnated Teflon with nitrogen buffer. FPump casings are heated
with 1000 watt, 230 volt, 1/2" diameter 3-1/2' long calrod heaters, and en-
closed in a 1" thick 85% magnesis insulation housing.
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F-1 Gas Mixing Chamber One Required
Js-262-12 Drawing No. D-896-9 Rev. C

Industrial Process Engineers

Unit is a cylingrical vessel, dished ends, 3' 3-1/2" lomg, 18" 0.D.;
capacity 3.3 £t Material of comstruction - steel. Operating temper-
ature 200°F; internal pressure 5 psi, external 15 psi; corrosion allow-
ance 0.125". Constructed in accordance with A.S.M.E. code P U-68; stress
relieved. Vessel is mounted vertically with three gas inlets located on
top side, one 3", one 2", and the other 1". A 3" outlet is located on

the bottom. Vessel is equipped with two 4" inspection flanges located on
side 180° apart. Vessel is supported by three steel legs spaced 120° apart.
No heat required, 1" of 85% magnesia insulation.

F-2 : F2 Reactors Three Required
Drawing No. AK-1389 220

- Link-Belt Company

Reactors are 30' 4" long x 26" wide x 6" high; 1/2" thick. Conveyor is
attached to drive mechanism by eight 4" schedule 80 Inconel pipe welded

to sides and bottom of Monel trough. Seven sets of 4 leg Forward reactors.
Two sets of 4 leg Return reactors. Drive is a H-4 P.I.V., FD-254 electric
£lnid drive with 5 H.P., 1750 RPM, T. E. N. V. motor would for 220-440 V.,
3 phase 60 cycle operation. Heating is provided by six Hevi-Duty furnace
sections which consist of an upper and & lower portion, each provided with
a separate heating element and control thermocouple so that the heat gemer-
ated by upper and lower heating elements is individually controlled. Upper
and lower half of each section has a capacity of 7.5 KW at 120 volts. In-.
sulation consists of 2-1/2 Armstrong Fire Brick and 2" Superex on bottom
section and 3-1/2" Superex and 1-1/2" 85% magnesia on top.
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F-7 Secondary Cooler Three Required
J8-262-15 Drawing No. AWP-11554-2

Carbide & Carbon Chemicals Division

Pipe water cooler consisting of a .jacketed 1" schedule 40 Monel pipe 18'
long, jacket fabricated of 2" schedule 40 steel pipe. Equipped with a 2"

Adsco Piston Ring Expansion Joint #5-152. Water connections are 1" screwed
couplings. Test pressure on jacket - 150 psi.

F-8 Secondary Compressors Two Required
Js-262-16 Drawing No. 2D-5687

Roots-Connersville Blower Corporation

Positive displacement pump, aluminum casing, and impellers with Monel
shaeft. Maximm volume 20 CFM; suction pressure O psig; discharge pres-
sure 2 psig; operating temperature 150°F; 2" Monel flanged connections.
Pump casings are lagged with 1000 watt, 230 volt, 1/2" diameter, 3-1/2'
long calrod heaters. Pump casings are enclosed in a 1" thick 85% mag-
nesia insulation housing. Electric motor 3/’+ H.P., 480 volt, 3 phase,

60 cycle. Braided copper-impregnated Teflon packing with nitrogen buffer.
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F-13 Ash Receiver : Three Required

Drawing Nos. D-40312, D-40316,
D-40310, D-40311, D-40320

Carbide & Carbon Chemicals Division

A 24" diameter x 31-1/4" high x 1" thick steel shield into which is fitted
a 30 gallon feed drum. The 30 gallon drum is equipped with a gasketed
steel adapter which has a 5-10/32" diameter x 12-1/4" long nozzle. The
shield is equipped with & steel flange cover which seals the adapter to
the 30 gallon drum. The adapter is equipped with a steel cap and yoke to
seal the container. Entire receiver assembly is supported by a dolly
suspended from a Howe Platform Scale. Receivers are used in a plt which

is heated by six 3000 watt, 460 volt, 3 phase Chromalox No. EH 2407. Heat-
ers mounted on the wall.

| .
F-13-S Ash Receiver Q&;Jle Three Required

Drawing No. N-46759

Howe Scale Company

Lever type scale; maximum scale load 3400 pounds; scale rating 4500 pounds;
maximun net load 1000 pounds; primary tare load 600 pounds; secondary tare
load 1800 pounds; scale chart capacity 1000 pounds x'1 pound; tare beam
capacity 2500 pounds, main capacity beam 2000 pounds x 500 pounds; frac-
tional tare beam 500 pounds x 2 pounds; drop weights 1000 pounds; accuracy -
4 0.1% of full dial scale reading = # 1.0 pound. Dial 20" in diameter;
center-line elevation of dial 5' - 0" from floor; cabinet dimensioms 10" x
36" x 45". Alarm contact and leads 5.0 amperes at 120 V., 60 cycle. Relays,
etc. 120 V., 60 cycle. Accuracy } 1.0% of full dial scale reading.
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F-1h4 UF), Feed Hopper Three Required

Drawing No. AK-1389 Z36
D-107155

Link-Belt Company
Fairbanks, Morse & Company

‘Made of 1/4" Monel, 1' 4" x 1' 2" x 1' 1-3/4"; appriximately 1.5 cu.ft.
capacity. Slopes on two sides discharging into a 3" diameter Monel pipe.
Two openings on top, a flanged 6" diameter Momel pipe welded at a 60°
angle to hopper for powder feed, and a flanged 3" dlameter Monel pipe,
3-1/2" long, for inspection purposes. Hopper and screw assembly are
supported on a Fairbanks, Morse & Company scale, pipe lever type, 500
pounds capacity. No heat or inmsulation required.

F-15 U.E"h Screw ' Three Required

Drawing No. AK-1389 Z8
AK-1389 z34

Link-Belt Company

Material of comstruction - Monel; screw is 2-15/16" diameter, 2' 10-5/8"

. long, with a 1-1/4" pitch; shaft diameter 1-7/16"; housed in a 3" diameter
Monel pipe. Drive is a HM-1/2, P.I.V. k-1 ratio - maximum output speed
1750 R.P.M. - 3/4 H.P. motor; motor is comnected by a #5 FT Falk controlled
torque coupling to a 282.75 to 1 gear reducer. Screw shaft packing is cop-
per foil. No heat or insulation required.
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F-5 Primary Colid Trap Six Required
F-9 , Secondary Cold Trap Three Required
Drawing No. 416-A T779-C

Kellex Corporation

Unit consists of an outer and an inner shell, both made of copper. Outer
shell 19" 0.D. x 10' 9" long x 1/4" thick; with insulation 32-5/8" 0.D.;
inlet and outlet heads made of Monel. Inner shell is a 10" 0.D. copper
tube, 3/8" wall; contains a 4-1/2" copper gas return pipe which, in turn,
contains a 2-1/4" 0.D. gas exhaust tube made of Monel. Shell design pres-
gure; internal - 4O psi, external - 15 psi; test pressure external - 60 psi,
internal 15 psi; design temperature 160YF. Refrigerant is CO,; flows in
parallel pipes outside outer shell; flows inside inmer shell around ho1/o"
gas return pipe; refrigerant design pressure 300 psia, test pressure 428
psia, design temperature 160°F maximum,-55°F minimum. Outer shell is heated
by two 4320 watt calrods, maximum temperature TOO®F, 440 V; inlet head 200
watt calrod, maximum temperature 500°F, 110 volts; outlet head 575 wati
celrod, maximum temperature 500°F , 110 volts. Inner shell is heated by

100 watts insertion calrod, maximmm temperature 200°F, 110 volts, and a
5080 watt calrod maximum temperature 500°F, L4O volts. Vessel is mounted
horizontally with a slope of 1"/ft.

F-6 Dust Filter Three Required
| Drawing No. D-40287-3

Carbide & Carbon Chemicals Division

Unit consistes of an upper cylinder, a lower cylinder and tube assembly.
Upper cylinder is made of 16" diameter, schedule 20 nickel-plated steel;
it is T" long and contains a 2" flanged Monel gas outlet. Lower cylinder
is made of 16" diameter, schedule 20 nickel-plated steel and is 5' 4-1/4"
long; gas enters this cylinder through & 1" schedule 40 Monel pipe with
flanged connections. Tube assembly consists of 120 barrier tubes, and
bottom and top tube plates to contain the tubes; barrier tubes are 5t
standard tubes plugged at bottom ends; upper tube plate made of Monel,
18" 0.D. x 3/b" thick; bottom tube plate made of Momel, 15-1/4" 0.D. x
1/4" thick; tube plates are fastened with three 1" diameter, 64" long
Monel tie-rods; upper tube plate has standard 1" eye bolt in order to
remove assembly when required; upper tube plate is bolted between the two
cylinders. Gaskets are 1/8" aluminum wire, 16-3/4" 0.D. Overall length
of unit is 6' O". Operating pressure 0-18 psia. Hydrostatic test pres-
sure 30 psi. Six calrod heaters rated at 300 watt, 230 V each are wound
around the lower cylinder. One inch 85% magnesia insulation.
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F-19 UFg Cylinder Three Required

Drawing No. KE-300-J-03-B-C

Kellex Corporation

29-3/16" I.D. x 81-1/2" long, wall thickness of 13/32", head thickness of
3/4" with concave radius of 29-1/4"; water capacity of 1601.1 pounds;
test pressure of 500 psi. Built under ICC Shipping Container Specifica-

tion 106A500. Equipped with two chlorine institute valves for ton con-
tainers.

F-19H Feed Vaporizer Heater Three Required
Drawing No. D-AWP-12357-0

Carbide & Carbon Chemicals Division

Equipment consists of a vaporizer heater which uses recirculated air as a
heat transfer medium between finned electrical elements and the vaporizer
cylinder; room air to cool the vaporizer cylinder and heater unit can also
be circulated. Heat is supplied by six, 2000 watt, 230 volt, 3 phase,
finned strip heaters. Alr is circulated by an American Blower Company
Sirocco No. 105 set steel housing; capacity @7OOF is 1600 cfm, @ 3/&" W.G.;
2H.P. motor; suitable for operating at éSOoFo Insulation is blanket type
minersl gray slagwocl, suitable for 350°F.



138

F-19—S : Feed Vaporizer Scale Three Required

Js-262-38 Toledo Scale Company

Lever type scale; maximm scale load 8500 pounds; maximum operating load
7500 pounds; dial scale 2000 pounds with 2.0 poynds graduation markings.
Accnracy 4 1.09 of full dial scale reading, } 2.0 pounds.

" Smooth steel platform 4t vy 6'.

: D:l.al 20" in diameter; center line elevation of dial 5' above floor; dial
head mounted on 6' side of platform; 2' 6" clearance between center line
of platform and diel head.

Automatic device mounted om back or side of scale head to print numerical
weight in pounds.

Electrical specifications 110 V. A-C 60 cycles.

F-20 Alumine Trap One Required

Vessel made of 3/8" carbon steel; overall length 5-1/2', 2' outside dia-
meter at widest point. Gas entrance pipe is a 6" flanged comnection;
1-1/2" exhaust gas outlet; a 1/2" nitrogen inlet is provided. A dump
gate at bottom is used for emptying; manhole at top of vessel is used
for recharging trap. Ome thermocouple well is provided. Hydrostatic
test pressure 100 psig; design temperature 650°F. Filled with activated
alumina. No heat or insulation required.

Reference: Kellex Operating Manual, Vol. XL, page 67 and Figure IV-2-10.
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F-21 Vacuum Pump One Required

Standard Beach-Russ 50 cfm, Series 50, class D, type RP MFL oil filled
mechanical vacuum pump with mist filter assembly. Pump is 30" wide,
36" long, 36" high.

F-22 Alumina Trap Two Required

F-36 Alumina Trap Two Required

Faebricated of standard 12" schedule 40, Cadmium coated, steel pipe; traps
are LO" high, and are equipped with standard 12" blind flanges on top, a
3/4" inlet on bottom side and a 3/4" outlet on the top side. Traps are
filled with activated alumina.

FP-37 Vecuum Pump ' One Required

Tnternationsl Machine Works, No. 6, 4 cu.ft. International Vacuum Pump
with guard belt. Approximate weight 130 pounds; 23" long x 14" wide x
15" high; 1/3 H.P. motor.
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F-38 Dust Separator Thi'ee Required
J5-262-40 Drawing No. JN-C 6296 Rev. A

Nooter Corporation

Unit is Monel tank mounted vertically in gas outlet line; 1' 3/4" 0.D. x
2' 4-1/2" long; contains baffles to drop dust back on reactor tray; a

2" outlet -in side near top and a 3" flanged outlet in bottom; working
pressure 5 psi and full.vacuum, hydrostatic test 10 psi; corrosion allow-
ance 1/8"; maximum allowable temperature 900FF; tank stress relieved per
C&CCD specification JS-262-34. No heat required. Ome inch Superex in-
sulation.

F-39 ‘Pank ' One Required

J5-258-94 Drawing Nos. AWP-12578-2
100-F-75-AB, 100-M-02-AA-2, 100 M-02-AA-1

Carbide & Carbon Chemicals Division

Kellex Corporation

Eight feet I.D. x 22 ft. long elliptical head tank mounted horizontally;
10% nickel clad; design pressure 330 psi - intermal; 15 psi - external;
design temperature 220°F; hydrostatic test pressure 90 psi, air test
pressure 30 psi; stress relieved and X-rayed; fabricated in accordance
with A.S.M.E. P U-68. Tank is traced with 1" copper steam lines and in-
sulated. Two 16" nozzles are located on top of tank. One is reduced to
1" and is equipped with & plug; the other is reduced to 2" and connected
to the Process line. End of tank is equipped with a 16" nozzle which is
plugged and a 4" nozzle which is reduced 'tzol/2" and is connected to an
air purge line.
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F-h1 Fume Scrubber One required
| ‘Drawing No. D-AWP-12690-0

Carbide & Carbon Chemicals Division

All metal in contact with process gas or liquid is Monel. Unit consists
of two sections, an upper and lower, bolted together. Upper section made
of 16 gauge Monel, 24" diameter, 66" long, extend inside lower section
19". Lower section made of 12 gauge Monel, 30" diameter, overall length
49", Upper section provided with two 1/2" Monel bar stock nozzles, 19/64"
orifice, rated at 3.6 GPM @ 15 psig (water): one nozzle located 2" from
top of unit, other 34" from top. Gas enters at top through a 12" dia-
meter opening; scrubbed gas leaves at upper part of bottom section, pass-
ing over an eliminator blade assembly and discharging through a 12" dia-
meter opening. Asight glass is provided 24" from bottom of unit at oper-
ating level; sight glass is 1/16" thick P-10, 1&-1/2" outside diameter.
Liquid circulation is provided by an Eastern centrifugal pump, model F,
type 100. '

Bellows Connectors

JS-262-11
J5-262-43

All comnectors comsist of two concentric bellows welded at each end to a

1" thick carbon steel (SAE 1040) flange. A connection is provided in one
flange to permit buffering the space between the bellows. All outer bellows
are made of stainless steel. The connectors for HF service have Inconel
inner bellows. Those for Fo service have Monel immer bellows. The con-
nectors for powder service have a Monel sleeve liner. The scale deflec- .
tion bellows are made of .018" thick material. These bellows have the same
diameter at both ends, and are mounted on 10" diameter flanges. The vibra-
tion and adsorption bellows are made of .031" material. The vibration ad-
sorption bellows for powder service have a tapered diameter, with the smaller
diameter at the vibrating end, and are mounted on 10" diameter flanges. The
vibration and expansion bellows for gas service also have tapered diameters,
with the smaller diameter at the moving end. The smaller end is mounted on
a 10" diameter flange, while the larger end is mounted on an 11" diameter
flange. The specifications for the bellows materials are as follows:

Stainless steel #304, maximum carbon 0.08%. 2D finish on one side.
. ' Deep drawing quality.

Inconel - ASTM specification B-168. Deep drawing quality.

Monel - ASTM specificé.tion B-12T7. Deep drawing quality.
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— HANDLE

VALVE IN OPEN POSITION

\

— -,

SN
GEMCO TYPE "T" j
DUST TIGHT VALVE
MATERIAL — MONEL BODY

e o e

b
: ) < SEAT
Ve
'/
e
WL
dL

GEMCO TYPE “"B"
DUST TIGHT VALVE BODY
MATERIAL — STEEL

(004
(/
/A\\\' -
N
Mo
z/ N
7’ 7/
’ 7
v s
% 4
~

REFERENCE DRAWINGS

GENERAL MACHINE CO.
NEWARK 5, N.J.

DWG. G-502 SHEET | ( TYPE"T")
DWG. M-2235 (TYPE "B") FIGURE 10

CARBIOE AND CARBON GCHEMICALS DIVISION

K-25 ENGINEERING DEVELOPMENT DIVISION -

GEMCO DUST-TIGHT POWDER VALVES

ENGINEER: (727 Zi2ef |appvp gr:

oRaFTsMANUL {_fuatpudoare:  6-23-50

SCALE: NONE owG. No. S-1282
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ELECTRO FLUID
DRIVE -#ED-254

AC TEXROPE DRIVE

H4 PV, '

A.C. TEXROPE DRIVE

(40'- AK-1389 Z 23 - LINK BELT)

FRAME- (30'- AK-1389 Z 24 - LINK BELT)

FIXED END

f
£

e

MATERIAL

DESIGN TEMP.
DESIGN PRESS.
HYDROSTATIC TEST
AIR TEST

STRESS RELIEF

OSCILLATING CONVEYOR DRIVE

REACTOR SPECIFICATIONS

39
3 MONEL
1000° F

40
§ INCONEL
1000°F
¥ 3psa
Tipsi
Spsi
1200 °F FOR 4 HRS,

1200°F FOR | HR.

}
REFERENCE DRAWINGS:
LINK-BELT CO.
ATLANTA,GA.
AK-1389 212
AK-1389 Z 20

HEVI-DUTY ELECTRIC CO.
MILWAUKEE, WISCONSIN
NO. 7006-A

NQ. 7006-B

(40’- AK-1389 Z 26- LINK BELT)
(30'-AK-1389 Z 27-LINK BELT)

BASE-

REACTOR TROUGH-
\l (40" AK-1389 Z 18- LINK BELT)
(30-AK- 1389 Z 19-LINK BELT)

(7

™\ TROUGH SUPPORT-

{ AK-1389 Z 49-LINK BELT)

TYPICAL SECTION THROUGH FURNAGE

FIGURE 1|

CARBIDE AND CARBOM CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

REAGTOR 8 DRIVE ASSEMBLY
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UQ, FEED HOPPER

STEEL FLANGE
MONEL BELLOWS
~MONEL SLEEVE
SST BELLOWS

A-182
G162
NOTE: NO MONEL SLEEVE
IN A-l & A-2

BELLOWS

Al | A-2} B-I |B-2 | G-V |G-2} D-1 |D-2 | E-I | E-2

AVERAGE TEMPERATURE °F

800 | 800 | 1000|1000} 1000 | 800 | 800 |I000| 800 |I000

SERVICE = OSCILLATING

YES | YES YES | YES | YES | YES

SERVICE~EXPANSION

YES | YES | YES | YES

SERVICE-SCALE DEFLEGTION

YES | YES YES | YES

FREQUENCY CYCLES/MINUTE

700 | 700 700 [ 900 | 700 | 900
10001000 1000 1000

ALt BELLOWS TEST PRESSURE 41/2 PS.I. AR

STEEL FLANGE

\m.m T BELLOWS

\ \\ ~MONEL BELLOWS

DESIGN SPECIFICATIONS

ANCHOR POINT

VIBRATING

SST BELLOWS
\! END

MONEL BELLOWS \‘4

- - ANGHOR END

E-L(HALF E-1 1S D-I)
E-2(HALF E2 IS D-2)

———— INNER BELLOWS™
—————MONEL SLEEVE

¢

B-1 ™ INCONEL B-i
B-2 ™ MONEL B-2

B-2 " MONEL

t

__N

f
/~—VIBRATING END i

ANCHOR END

INNER BELLOWS™
MONEL SLEEVE

———SST BELLOWS

——STEEL FLANGE

VIBRATING END

FIGURE 13

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

BELLOWS CONNEGTORS

* INGONEL




U-68 CODE VESSEL

DESIGN PRESS.----5ps.ig. INT.
i5psig. EXT.
OPER. TEMP. -~-- 200°F
CAPACITY --~- 5.3 cu. ft.
CORR. ALLOW. ---- Bi"
MATERIAL ---- F-1 -- STEEL
H-4 - - MONEL
SERVICE
SYMBOL —— T
A OUTLET |OUTLET
B INLET | INLET
c INLET | INLET
INSPECTION|INSPEC TION!
E OPENING | OPENING
£ INSPECTION|INSPECTION
OPENING | OPENING
G — INLET

REFERENCE DRAWINGS

(F-1 ONLY)

INDUSTRIAL PROCESS ENGINEERS

8 LISTER AVENUE,,

DWG. D-896-9 - REV. C,,
DWG. D-896-7 -~ REV. C.,

NEWARK, N.J.

/|

FIGURE 14

GARBIDE AND CARBON CHEMICALS DIVISION

_K-25 ENGINEERING DEVELOPMENT DIVISION

MIXING CHAMBERS (F-t, H~4)

ENGINEER: £ 727, M

APPVD 8Y:
ORAFTSMAN, S pate.  6-23-50
SCALE: NONE ows. No. S-1286




— 3-1%" SCH. 40 INCONEL PIPES

LT

/*T\«fcw
]

|
|
8
|
J

£

Z REMOVABLE INSULATION

L

EATERS

U-68 CODE VESSEL

DESIGN PRESSURE- INTERNAL-20 PSIA.
EXTERNAL =15 PSIA.

DESIGN TEMPERATURE- 1200°F MAX.

CORROSION ALLOWANCE - l/

MATERIAL- ALL PARTS IN GONTAGT WITH SECTION A-A
GONTENTS ARE INGONEL. ALL
OTHER PARTS GARBON STEEL.

HEATERS-6 GHROMALOX HEATERS

* T| 6015 XX-2500 WATTS @ 230 V.
55" LONG

INSULATION- 215" THICK UNIBESTOS
IN REMOVABLE SECTIONS.

REFERENGE DRAWING

INDUSTRIAL PROCESS ENGINEERS
8 LISTER AVE. NEWARK, N.J.
DRAWING NO.—  F-9I7-2 REV-A

FIGURE 15

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

HF SUPERHEATER (H-3)
ENGINEER: C 77 Zacf |apPvD BY:

DRAFYSNANB\MWTE; 6-23-50
SCALE: NONE \ pwe. No.  S-1287




8821-S

\l 3" GAS OUTLET

2" GAS _ZrmN

="

_

HEATERS

121" SCH. 40 INCONEL PIPES i
REMOVABLE INSULATION
2" GAS INLET L Lo \ e
W_ﬂ”;, i SECTION A-A
: : = v/
3"GAS OUTLET .
THERMOCOUPLE 7 | o
WELL -
L
U-68 CODE: VESSEL.
DESIGN PRESSURE ---- INTERNAL--20 ps.i..
| EXTERNAL-- 15 ps.ia. _ _
DESIGN TEMPERATURE ----1200°F MAX.
CORROSION ALLOWANCE ---- 4" REFERENCE DRAWING
MATERIAL ----ALL PARTS IN CONTACT WITH INDUSTRIAL PROCESS ENGINEERS
CONTENTS ARE INCONEL. 8 LISTER AVENUE NEWARK, N.J. FIGURE 16
HEATERS ----12 CHROMALOX HEATERS NO.60I5XX G

1200 WATTS @ 230v, 4'-6" LONG.
INSULATION ---- £" OF SUPEREX AND 34" OF
MAGNESIA IN REMOVABLE SECTIONS.

O<<O Tu - @ | 7 -1 , R m< A CARBIDE AND CARBON CHEMICALS C'VISION

K-25 ENGINEERING DEVELOPMENT DIVISION

HF PREHEATERS (H-5)

ENGINEER: 2037 Tan] |apeyp oY

orarTsman e |nate 6-23-50
scaLe: NONE owe no_$-1288

13t



SINGLE PASS CONDENSER
U-68 CODE VESSEL

DESIGN TEMP ----900°F.

TEST PRESS. ----BOTH SIDES
HYDROSTATIC ----60ps.ig.
AlIR ----45ps.ig.

EMPTY WEIGHT ----1520 Ibs.

ALL METAL IN CONTACT WITH
PROCESS FLUID IS MONEL.

3" GAS/LIQUID

REFERENCE DRAWING

MATT. CORCORAN- & CO.
LOUISVILLE, KY.

DWG. NO. 1553

4" GAS INLET

13" WATER INLET

—

OUTLET :— E —

FIGURE 17

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

PARTIAL GCONDENSERS (H-7)

ENGINEER: &.727. Yl |aPPVD 8Y:

DRAFTSMAN A5 G2 |onTE: 6-23-50

SCALE:

NONE

owe. NO. S-1289




6" FLANGE

16" MANHOLE
3" GAS OUTLET~ - ; _ . 3" LIQUID AND GAS
- @# INLET
TN _; j
a) Al
| i: 3
| 1 L
-+ - -H-- ™~

2" DRAIN

S e dindnde |

e o e e e - —————

U-68 CODE VESSEL

DESIGN PRESS. ---- 15ps.ig. EXT.
5psig. INT.

OPER. TEMP.----180°F

CAPACITY ----500 GAL.

ALL PARTS IN CONTACT WITH CONTENTS ARE
MONEL. ALL OTHER PARTS ARE
CARBON STEEL.

1" LIQUID QUTLET

REFERENCE DRAWING

INDUSTRIAL PROCESS ENGINEERS

8 LISTER AVENUE,, NEWARK, N.J
DWG. F-896-8, REV. C.
FIGURE I8

CARBIDE AND CARBON CHEMICALS OIVISION

K-25 ENGINEERING

DEVELOPMENT DIVISION

HOLD TANK { H-8)

ENGINEER: L2727, /a‘./

APPVD BY:
ORAFTSMAN: SF5E e of | DATE: 6-23-50
ScALE: NONE ows. NO. S-1220




SEAL ASSEMBLY
{D-40323~C &CCD)
MOTOR —

TURBINE SHAFT
{C-303396--C &CCD)

(M

GAS QUTLET

GAS INLET

1|
1

L—LJ_L__._

BASE /

REFERENCE DRAWING

THE SPENCER TURBINE CO.
HARTFORD, CONN.
DWG. B8-11205

GAS BOOSTER A

(B-11205-SPENCER TURBINE CO.)

FIGURE 19

CARBIDE AND CARBON CHEMICALS DIVISION

- ¥-25 ENGINEERING DEVELOPMENT DiVISION

HF BLOWERS ( H-12)

ENGINEER: & 7. 72<f | appvD BrY.

oRAFTSMAN'Y. T Souel8ipate:  6-23-50

SCALE: NONE

h_ma No.  S-1291
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INSULATION
SUPPORT

12" FLANGE

THERMOCOUPLE

U-68 CODE VESSEL
MATERIAL — STEEL
DESIGN PRESS.— INTERNAL-5psig.
EXTERNAL-I5psig.
DESIGN TEMP ~600°F
HEATERS- 6 -CHROMALOX # SE 4301 XX
1500w, 36, 60~, 230V

INSULATION— 3" THICK UNIBESTOS
BUILT IN REMOVABLE SECTIONS.

INLET

REFERENCE DRAWING:

INDUSTRIAL PROCESS ENGINEERS
8 LISTER AVE. NEWARK, N.J.

DWG. C-896-1 REV. B

]

1
i
i : i
L ope-—g—= = — =
4 [ T
L‘—'.L—_ A i = |
I I
i} i

de oo

L“
5 DRAIN

I" GAS
OUTLET

ﬁ’

L INSULATION
SUPPORT

FIGURE 20

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

NaF TRAPS {(H-13, F-10}

ENGINEER: /C. 727. /uf

APPVD BY:

DRAFTSMANT R T §., 00

paTe: 6-23-50

scaLE: NONE

oWG. NO.  S-—-1292




2" GAS OUTLET /’% i

s—THERMOCOUPLE

| —GRATING

N

MATERIAL ---- MONEL —_—
PACKING ---- 7" MONEL RASCHIG RINGS. | P »
DESIGN PRESSURE ---- 5ps.i.g. INTERNAL. i Iz LIQUID INLET
15psi.g. EXTERNAL. . : LINES
DESIGN TEMPERATURE ---- 230°F ‘
CORROSION ALLOWANCE ---- %" =
HEATERS: 6-1000 WATT 5'-0" LG. CHROMALOX
HEATERS AROUND EACH OF TWO COLUMN N
SECTIONS. (12 IN ALL)
24 -2500 WATT 304" LG. AROUND

STILL POT. H
ALL HEATERS ARE 34, 60~ 230v. R

INSULATION: ---- 3" THICK ROCK-wOOL ;E
BLANKET IN REMOVABLE SECTIONS. ==

}REDISTRIBUTORS

THERMOCOUPLE

; jMOUNTING LUG

‘ g
GRATING™ |

f—— : +" PRESS. CONN.
THERMOCOUPLE i

1" LIQUID OVERFLOW

THERMOCOUP?
e

" DRAIN FIGURE 2!
CARSIDE AND CARBON CHEMICALS DIVISION
REFERENCE DRAWING K-25 ENGINEERING DEVELOPMENT DIVISION
INDUSTRIAL PROCESS ENGINEERS HF STiLL (H-10)
8 LISTER AVENUE., NEWARK, N.J. prr——— T
DRAWING F-896-5 REV. B P 2 - 6-23-50
SCALE: NONE owe. No.__S-1293




I WATER OUTLET ~1"GAS OUTLET
/
~ A
ot~ -
i . 118 s N
- | SR
‘,’ [H [ I = A
- T il |
L2" GAS INLET i I" LIQUID OUTLET
SINGLE PASS TUBE, SINGLE PASS SHELL GONDENSER
U-68 CODE VESSEL —WEIGHT - EMPTY-4!5 LBS. - FLOODED-465LBS.
SHELL TUBES
MATERIAL STEEL MONEL
DESIGN PRESS. 50ps.ig 5psig & VAC
DESIGN TEMP. 200°F 300°F
HYDROSTATIC TEST 100psig. 25 psig.
CORROSION ALLOWANGE 3 &
REFERENCE DRAWING:
THE WHITLOCK MFG. CO.
HARTFORD, CONN.
DWG. A-14559 REV.|
CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION
REFLUX CONDENSER (H-il)
ENGINEER: 4’»7744,/ APPV'D BY:
DRAFTSMANI R, DATE: 6~-23-50
|scaLe:. NONE pwe wo. S-1294 " .




~I" WATER OUTLET I" WATER OUTLET—
4
il
o o —
; J , !
| MOUNTING BRACKET —EXPANSION JOINT
—GAS OUTLET : GAS INLET——
2" H-14 2 H-14
\" F-TA-C I F-7A-C
AZEOTROPE SECONDARY
COOLER GOOLER
U-68 CODE VESSEL YES YES
MATERIAL MONEL MONEL
DESIGN 5 psig INT. 5 psig INT.
IS5 psig EXT. 15 psig EXT.
DESIGN TEMPERATURE 230°F 950°F.
REFERENCE DRAWINGS ' »
FIGURE 23
CARBIDE & CARBON CHEMICALS DIV. CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION
OAK RIDGE, TENNESSEE AZEOTROPE & SECONDARY GOOLERS (H-14, F=7)
B-AWP-{1543-3 (H-14) ENGINEER: & 227, 7acf |APPVD BY:
DRAFTSMAN: JJIuPeR  |paTE: 6-23-50
B-AWP-11544-2 (F-7A-C) SGALE: NONE owG. NO. 5-1295
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FIGURE 24

1

SEE FIGURE 12 FOR AUXILIARY INSTRUMENTATION, AND °

.ﬂmw_%mm»bﬂcmm INSTRUMENTATION ON TRAY REACTORS AND COLD :
2. SEE "INSTRUMENT APPLICATION TABULATION 1131 SEGTION"
FOR SPECIFICATIONS AND SERVICE.

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DIVISION

INSTRUMENT APPLICATION o.bmz»!

ENGINEER: €287 2af

APPYYD BY:

orar Mk (i

DATE: 6+23-50

scate: NONE

owe. No. S5-1296




4"GAS INLET— & VENT, 13" WATER OUTLET I AIR VENT
/ / /

s

3'GAS OUTLET  SDRAIN-  —5DRAIN | ii’ WATER INLET-

HAIRPIN TYPE COOLER-GAS ON TUBE SIDE

AREA-674 SQ FT. U-68 CODE VESSEL
WEIGHT - EMPTY-700LBS - FLOODED-900 LBS.
SHELL TUBES
MATERIAL STEEL MONEL
DESIGN PRESS. 50 psig 5psig & VAC
DESIGN TEMP 200°F aQ0°F
HYDROSTATIC TEST 100 psig. 25 ps.ig.
CORROSION ALLOWANGE & 3
FIGURE 25
REFERENCE_DRAWING: CARBIDE AND GARBON CHEMICALS DIVISION

K-25 ENGINEERING DEVELOPMENT DIVISION
THE WHITLOCK MFG. CO.

HARTFORD, GONN. PRIMARY GCOOLERS [(F-3 A-G)
DWG. A-14560 REV. | ENGINEER: 2077, Zai) |apevD BY:

DRAFTSMANTZ. . Yno I8 |DATE: 6-23-50
scaLE: NONE owe. NO.  S-1297
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2" GAS OUTLET-

C:‘ﬂ;_——ﬁ i
U-69 CODE VESSEL
MATERIAL - MONEL
DESIGN PRESS.—5psig & VAC.
DESIGN TEMP.— SO0°F
HYDROSTATIC TEST- 10 ps.ig.
CORROSION ALLOWANCE - {"
/. VIBRATOR
— MOUNT
| L
\3“ GAS INLET

REFERENCE DRAW[NG' CARBIDE AND CARBON CHEMICALS DIYVISION
NOOTER CORPORATION K-25 ENGINEERING DEVELOPMENT DIVISION

ST. LOUIS 4, MISSOURI DUST SEPARATOR (F-38)
DWG. JN-C 6296 REV. A
ENGINEER: £. 727, 741 APPVD BY:

ORAFTSMANTR 0.8 {{ |oate: 6-23-50

scaLe: NONE no_S-
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DRAWING NO. == ——— C.& C.C.D.-D-40287—-2
OPERATING PRESSURE--w—~w-—-- 0-18 PSIA. F‘GURE 29

HYDROSTATIC TEST PRESSURE--- 30 PSIG.
6 CALROD HEATERS, 10'-0" LONG, 300 W, 230V
SHEATH

STEEL

INSULATION -—i" 85 % MAGNESIA.
MATERIAL —- NICKEL . PLATED STEEL.

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELCPMENT DIVISION

DUST FILTER (F-6)

APPVD 8Y:

ENGINEER: 277, W
oRAFTsMaN R (Baatrwer,

DATE: 6-23-50

scatE: NONE U

ows. no. S-1301
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FIGURE 30

CARBIDE AND CARBON CHEMICALS DIVISION
K-25 ENGINEERING DEVELOPMENT DMISION

€0, FLOW DIAGRAM
ENGINEER. £277. Tad] |appvd By

R . ! o ) . DRAFTSMAN/RT oate.  6-23-30
. scace; NONE owe. v $-1302
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